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(Continued from page 224.) 
ADDRESS OF PROF. ©. F. CHANDLER. 
PRODUCTS OF THE DISTILLATION OF COAL. 
As in all cases of destructive distillation we have 
four classes of products : 
1. The gases and vapors. 
2. The water. 
3. The tar. 
4. The woke. 


‘ens. These nee exhibit the names and cliem- 
ical formule of the most important of them : » 















THE GAs. 
1. Luminants. . 
Formula, Density, 
1, Va apron CnH,n +» 
2, Propyl.... {Gstt7)s 
3, ; ‘ Pah sabes esse anti 
: Olefiant gas, Sener eee tree soe roe 
6 pee ae oe Perrrt tty oe : “ ‘. 
2 , “gp OS......... Uniien 
Seatac OH, 
11, Benzole. Se. xy 
12, Vapors of t . 2-6 
13, Phenyl CnH2n.. 
14, Gis satan ene, Foyer eeaverees CnHygn-;0 
1b, ap 1 seesh tonto Waxbibnve Set: 
16, Di +S RRL: +) 
17, 4 Rei Vite dd vovseeee Vaethio 
7 oe POH ete eee eeeee Perrier rrr rrry . rss 
20, Phenol, ete. (alcohols)....... “ CnH,0-,0H 


21. Bases meniioned. under tar.... 


2. Diluents. 



















II. THE AMMONIA-WATER. 


baenzol. siscsc.sce. 


CoHis 









678 68° 
ae eee ree a ve “706 106° 
Eicon: ae ‘741. 158° 

sreves: (OsBhie)a “757 202° 


1, Acid carbonate of ammonium. NH,HCO, 
2, Hydrosulphate of ammonium. NH,HS 
3, Sulphocyanide of ammonium.. NH,CNS 


4, Cyanide of ammonium.......... NH,CN. 
5, Chloride of ammonium......... - NH,Cl. 
6, Benzoate of ammonium......... NH,C,H,0,2 
III. cHE TaR. 
1. Hydrocarbons. 
Formula. Sp. Gr. Boiling Points.—, 
1, Demieh. vcnssesvs C.He "850 + 82°C.=179°6°F. 
2, Tolvol, methyl- 
benzol..........0+ . C,H, 870 111° =2381°8° 
3, Ethyl-benzol.... C.Hi> veves 1322 =—269°62 
4, Xylol, dimethyl 
benzol........... C.H,o “867 140° =284°° 
5, Cumol, propyl- 
"870 153° =807-4° 


(p 
mol, suieeinen CoH tiiya 166° 
8, Tsobutyl-benzol CioH., ot ae 
9, eae Sve, Ae 
2C, Hi, “861 178° 
10, pat at ©;oHi, 178? 
11, Di ee oan. 
benzol (eth 
~ tylol,............. CroHis 184? 
br apree yl benzol... - O11: Ais *859 193° 
a yl bed amyl 
5 benzol.. = C..H bat 213° 
sevco: “SQR? 
secon” 91° 
rolene ... 924 145° =293° 
/17, Naphthalene... CoH. 1°153 220° =428° 
18, a Whe..3:,.. OisBiie ics.) 2408 ~~ = gt? 
19, ; u : eee | iaHie 17147 300° =572° 
ees. a 
é . Preteces 1 12 
ae tee 
: ly) 
23, Quintane........ CsHis 0°60 30° = 86° 
24, Sextane.......... « Colas 669 68° =154°4° 
25, Other paraffines CnHyn +» 
26, er amy!- 
oeeeoeteoneee eee CsHy aseetes 85° — 95° 
27, Sexton... tees Coy. ...+K0 gs GB... = 154°4° 
olifines... OnHyn 
8 atbdgee 46° “metas 
Ghevne’. 2 QBF 1864" 


==154"4° 
==222°82 


=316-4° 


=395'6° 








| 3, Phliorol, phlory- 


j lic acid......... . C,H,OH 1°037 195° =383° 
| 4, Xylenol........... C.H.OH ....... 213°5° =416° 
5, Thymol.......... CioH,,0H .... 220° =428° 


6, Metk y!-thymol Cc; ,}H,,0OH 


H f Ethyl-thymol... C,,H,,0H 
| 8, Amyl thymol... C:;H::0H 
| 
i 3. Acids. 
j ~ MEE intiscivets H.C2H;O, 1°062 117°2° ==243° 
2, Batyric.......... . H.C,H,O, ‘9817 164° =327°2> 
3, Ronolio...::......- — 
1 4, Brunolic.......... 
4. Bases. 
1, Ammonia........ H;N Gas 
2, Methylamine... CH.N Gas 
8, Ethylamine.....C,H;N 696 19° = 6 
4, Dietbylamine... C,HiN ccccece 57°5° =13. 
. CeHyN © :...... 205° =4 
C,H,,N Severee . 215° =—=41b- 
CioHisN ‘952 225° ==487° 
CuHiiN °*.... 200° =482° 
C.H.N ‘985 117° 242-6" 
. CoH,N 961. 133° =271°4° 
C,H N ‘946 154° =309-2° 
seveesia CgHasN “92F 179° =854-2° 
PSE oveeee (288° = 870-49 
- CreHisN ...... 2109 ‘aa. S° 
«« CyyHiN 1-017. 230° =446° 
OnHieN 1 “O17 251° ==483°8" 
. C.HsN 1077 138° =871°4° 
C.H,N 1081 238° =46074° 
21, Gen ai C;,Hy»N 
me ine 
es Bei Oe os, iN 27B'9° =525° 
5, Pitch. 


Oxidized bituminous bodies whose nature has not 








been accurately determined. 
IV. THE COKE. 


Per cent. 
COP saas hii sii sKaregrisianeos 90-95 
Salphide of. iron (Fe;Ss)......... 3-10 
RMB. 60s. cic cccsecieessts eee é 8-165 


PURIFICATION. 

The next thing in the operation of gas making is 
purification. The impurities which arenot separated 
trom the crade gas, either in the aiid washer, 
or scrubber. 

THE YIELD OF GAS COALS. 

‘The quantities of gas, ammonia water, tar aud eoke 
obtained from coal vary according to the quality of 
the coal andthe. character of heats. Prof. J. Law- 
rence Smith, in his able, on the Paris Exposi- 
tion, gives. the following - from the Tangeriah 
gas works in Paris, for the year 1866: — 2 

Coal carbonized...,......... 421, 000 tons 
Gas obtained.:...........-..+' 4,320,491, 244 cu. ft, 
Feet of gas'per ton......... 10,262°5 
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WRT. .cpiccecsscebocconsccescces SLOWO WOM. A. Buhe (Jour. fur Gasbeleuchtung, 1869, 420) has | perhaps, to variations in the proportion of the ingre- 
* per Men, ..i...ccsescssees. fi 5.356 given mcre elaborate statements, among which are | dients. Two important advantages attend the use of 
** Ibs. per ton of coal.... 119.97 | the following : this mixture : first, when fouled itZdoes not evolve 
oe Rae . 12.6 Gas from Zwickau Coal. | offensive odors on exposure to the air; second, by 
Ammonia products......... 3000 tons. Carb. Sulphuretted Cyano- Ammo- | exposure to the air the sesquioxide of iron, which has 
This table, from the British Journal of Gas-Light- 1 = a: on Se nla. | been changed to sulphide of iron in the purifier, is 
ing, is interesting in this connection : . tay aie 2.91 93 oT 1.10 | regenerated, the sulphur being liberated and sesqui- 
Table of the Products per Ton of Coal carbonized, | - cundenset 3.05 4 — ed cae enon Sey ene. Tee Sine eee, tanee- 
e ‘ an 3. The scrubber... 3.86 44 06 .15 | fore, be used again and again, till it becomes so clog- 
realized by the Metropdlitan Companies in | 4. Tho washer.... 3.64 34 09 -O4| ged with the sulphur liberated, that it does not act 
pear 8670. | The purifiers... 4.11 ssi 0 ” promptly on the gas. It is then found to contain 
2eep sists SOO “ Gas from Nettleowerth ee) Coal. from 40 to 60 per sent. of sulphur, and may be used 
> & Bhs SEs asses | ye eo Soe — oy PR | for the manufacture of sulphuric acid. I have seen 
es ¢ #4 FES SURES = 4 o = she ee e ; F - fr | mixtures which had been in use twelve months 
33 3.9 one BEESS? | E 1. The — main Sey _— 0.70 | ; 
O's % @aeeiiis:?® oF | ¢ hk Rope on a sense ab ~ 4 sat | 4th. The Iron Ore Process.—A few months after 
BR : B86 ei ir: | 2 \. The en aaah 0.98 001 0.39 | Laming introduced the artificial sesquioxide of iron 
= = BE 5 | Q 5. The purifiers, ....... 1.13 0.00 0.00 | in France, Mr. J. M. Hills applied the natural hydra- 
re og E : E METHODS OF PURIFIOATION. | ted sesquioxide of iron, or ‘‘ bog iron ore” in Eng- 
; < a: : el eee 5 There are four methods of purifying gas, now in|/@nd. This material, like the Laming mixture, may 
; 5 rs =, | use : be used again and again, and does not evolve offen- 
2 tf ; Ist. Zhe Wet Lime Process.—This process involves | sive odors when exposed to the air. A modification 
—- - — = | passing the gas through milk of lime, It is the old- of this process is now used by the New York Gas Co. 
e | FF © 5 | est process in use, and is very effective in removing | It was invented by Messrs. St. John and Cartwright, 
& | el om = oo SSSSRS | Eg = | both the sulphur compounds and the carbonic acid. and has ‘been wins nearly seven yoams, Gvang obtire 
ig | Heap raeeeone | & BS 'It has been generally abandoned, however, on ac- | S8tisfaction. As the bog irog ores of this neigebor- 
we os S | account of the difficulty of disposing of the foul milk hood are not sufficiently pulverulent to act promptly 
alate We ze = - | of lime called “‘ blue billy.” Occurring as a liquid, | © the gas, Messrs. Bt. John and Cartwright add to 
| BEE the “blue billy ” is not easily transported ; and as it the ore a quantity of iron borings or turnings, which 
2 [e| amore mewew | Foe | does not rapidly undergo oxidation, it is not well | hey then convert into an artificial hydrated sesqui- 
we | &| S8SSSHRRSES tf adapted for use asa fertilizer. Running it into rivers | ide of iron, moistening the whole with ammoniacal 
= 2 | and streams has been forbidden by law, as the pollu- | liquor and exposing it to the air. The resulting mix- 
= _ —--P- tion of the waters by it was intolerable, while the ex- | ure of natural and artificial oxide, receives an addi- 
a a 5 . E tremely offensivee smell which it emits, makes it im- tion of coaraly pulverized charcoal, This mixture is 
& * | 7 see : = ? - = = a os possible to store it until it becomes dry enough for always sprinkled with ammoniacal water before it is 
S$ |e] skSESESERAE © | transportation. placed in the purifier. In Germany several varieties 
& g 2nd. The Dry Lime Process.—In this process dry | f sesquioxide of — are now in —_ gomminent 
: | a slightly moist hydrate of lime is placed on trays in | *@°28 which age the Uberuseler mixture, tog sron 
* = |iron boxes. through which the gas is made to pass. | °F¢ oetamgore enkhoot sung; the Mann- 
a | & PERSARSeSLSe = = E | This process is very effective, and has very generally heim oxide,’ and ** Eeicke’s oxide,” very pure artifi- 
2 |3| S88seBssezear S ors E. | superseded the wet lime process. It removes the sul- cial oxides of 94 , : 
z == $ | phur compounds and the carbonic acid equally well. Eatent to which the different Methods of Purifea- 
it —+— +=] When the foul lime is removed, however, it evolves | %” are Kanployed.— The wet-lime method has been 
PURIFICATION. the same odcr which caused the wet lime process to | *!most entirely abandoned. ‘The only works at which 


The next thifg in the operation of gas making is 
purification. The impurities which are not separated 
from the crude gas, either in the condenser, washer, 
or scrubber, are all more or less objectionable. All 
the sulphur compounds produce sulphurous acid and 
probably some sulphuric acid, when the gas is burned, 
which vitiate the atmosphere and may even cause se- 
rious damage to bocks and silks, and other textile 
fabrics. Ammonia is objectionable because it attacks 
the fittings, corrodes the meters, and fixes the stop- 
cocks. It also has the property of holding tar in sus- 
pension. When burned it is partially converted into 
nitrous acid. Ammonia is, in some respects advanta- 
geous; it unites with the sulphuric acid produced 
during combustion, and forms harmless sulphate of 
ammonia ; and it is also said to prevent the deposi- 
tion of naphthaline in the mains. The nitrogen and 
oxygen which are generally present in gas, are sup- 
posed to be entirely due to atmospheric air, which 
unavoidably gains admission when retorts are charged, 
purifiers changed, etc. Nitrogen diminishes slightly 
the illuminating power of the gas, as it absorbs a por- 
tion of the heat of combustion, without contributing 
either heat or light. It may also form nitrous or ni_ 
trie acid, and thus vitiate the atmosphere. Oxygen 
is more objectionable than nitrogen; it diminishes 


be abandoned. When exposed to the air it rapidly 
undergoes oxidation, becoming heated in consequence, 
During this process it evolves sulphide of ammoniam, 
and some other compounds whose exact nature is not 
known, but whose odor is extremely offensive. This 
is the cause of the ‘‘ pas nuisance ” so loully com- 
plained of a few years ago, when all the New York 
companies employed this process of purification. After 
the oxidation of the foul lime is completed, it ceases 
to be specially offensive, the peculiar stench being 
evolved daring the first hour or two of exposure. The 
offensiveness of this foul lime became such a con- 
stant cause of coftmplaint in the large cities of Europe 
that the gas companies were compelied to abandon 
the process, as they had previously aba;doned_the 
wet lime. A system of ventilating the foul lime has 
been invented, and is now in use at both the statiuns 
of the Manhattan Company in New York, which ef- 
fects its oxidation in such a manner that the offensive 
gases evolved are not permitted to escape into the at- 
mosphere, but are passed through a washing appara- 
tus and finally through a special purifier by which 
they are rendered comparatively inoffensive. This 
invention seems to obviate the nuisance of dry-lime 
purification. 





8rd. The Laming Process.—Im 1849 Mr Laming 


the illuminating power of the gas very materially. Cur- | introduced the hydrated sesquioxide of iron as a sub- 
bonie acid also occasions a considerable loss of light: | stitute for lime for purifying gas, and prepared it of 
one per cent. of this gas is said to diminish the illu-| a suitable quality, by mixing copperas (sulphate of 


minating power of coal gas 5 per cent. 


‘iron) with slaked lime and saw-dust, and exposing 


This table which I show you now, prepared by | the mixture to the air to oxidize the profoxide of iron 


Firle, indicates the per centages of the impurities at 
different stages of the manufacture at Breslau : 
Ca. bonic po eg 

Acid. 


In the gas from— hy 
i. The condenser......... 3.72 1.06 0.95 
2. The scrubber........... 3.87 1.47 0.54 
3. The Washer............. 3.39 0.56 0.00 
4. The Laming purifier. 3.33 0.36 0,00 
5, The lime purifier....., 0.41 0.08 0.00 


| to the sesquioxide. The resulting mixture contains 
| nydrated sesquioxide of iron, sulphate of lime and 


|sawdust. When an excess of hydrate of lime is em- 


rogen. Ammonia. ployed, the resulting mixture contains this substance 


|also. This material is very effective in removing the 
sulphur compounds from the gas. There is, how- 
|} ever, some difference of opinion as to the complete 
| ness with which the carbonic acid is removed, due, 


I know it to be used at present are at Cork, in Ireland. 
These works are of moderate size, and are situated out 
of the city. Moreover, the gas is freed from ammo- 
nia by means of sulphuric acid before it comes in con- 
tact with the lime. The foul lime does not, there- 
fore, evolve suiphide of ammonium when exposed to 
the air. The dry lime process, though still in general 
use in this country, has been almost universally aban- 
doned in Europe—abandoned, firstly, because the foul 
lime was an intolerable nuisance; secondly, because 
the process is too expensive, as the lime can be used 
but once, and when exhausted has but a trifling value 
as a fertilizer. The Laming mixture is now used in 
some of the European gasworks. All the gas sup- 
plied to Paris is purified by this material. The Ger- 
man gas engineers have found that this mixture owes 
its effleacy entirely to the oxide of iron which it con- 
tains, and that the sulphate and hydrate of lime pres- 
ent do not take any appreciable part in the purifica- 
tion. Hence they are abandoning this mixture for 
the artificial oxides of iron, which are cheap- 
er and more efficient. The iron ore method is now 
most generally used in Europe, and has obtained a 
foothold in this country, being used by the New York 
Gas-Light Co., the Harlem Company, and several 
companies in Massachusetts and elsewhere, All the 
Liverpool gas, much if not all of the London gas, and 
that of most of the German cities, is now puritied 
either by iron ore or one of the artificial oxides of 
iron. 

Camparative advantages of the different methods.— 
The lime methods effectually remove the carbonic 
acid, and redyce the sulphur cOmpounds toa mini 
mum. Were there no objections to the use of dry 
lime on the score of cost or offensiveness, I think thia 
agent would be generally preferred. Lime was first 
abandoned on account of the nuisance which it occa- 
sioned, but the iron oxides are now actually preferred 


jby the European gas engineers on account of their 
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greater economy. Mr. King, the engineer of the Liver- 
pool works, assured me that the oxide of iron purifi- 
cation, which he had used exclusively for the past 
7 or 8 years, costs less than half as much as the dry 


lime process used previously. Two objections are | 


urged against the iron methods by those who are pre 
judiced in favor of lime. First, they do not remove 
carbonic acid ; second, it is claimed that they do not 
remove the .sulphur compounds as completely as 
lime. The first is generally conceded to be true. 
But the only objection to carbonic acid is that it re- 


duces the illuminating power of the gas: 1 per cent. | 20, but 40 giains of sulphur in one hundred feet | -0691 
of carbonic acid diminishes the illuminating power 5 | 


| to the British Association of Gas Managers, June 2, 
1868, which appears in the Journal of Gas-Laghting | 
for 1869, p. 81, and I have found that his views are | 
those generally entertainee by chemists and gas engi- 
neers. He said: ‘‘I am altogether at issue with the | 
| public when they maintain that the sulphur of gas | 


the amount of sulphur ordinarily contained in gas is 
of any consequence whatever ; and a little considera- 





position. We will assume that coal-gas contains not 


—a quantity at any rate greatly exceeding the reality. 


tion will, I think, satisfy you of thesoundness of this | 





piece of apparatus by which ihe specific gravity of 
the gas can be accurately determined in a few min- 
utes. 

As it is sometimes desirable to estimate the yield of 
gas from coals in percentages by weight, the follow- 
ing data will be useful: (1) the specific gravity is the 


produces, by its combustion, oil of vitriol, or that | ratio of weight compared to that of air asa unit; (2) 


1000 cubic feet of air weigh 76°708 pounds avoirdy- 
pois ; (3) multiply 76°708 by the specific gravity, and 


| the product is the weight of 100 cubic feet of the gas. 


Hydrogen hasa specific gravity of ‘0691 ; 76°708 x 
5°30 pounds; marsh-gas = specific gravity 


*h594; 1000 enbic feet weigh 42°91 pounds; 1000 cu- 


per cent. The average quantity of carbonic acid is | Now, making another extravagant assumption that the | bic feet carbonic oxide, specific gravity, °9727=74°61 
| whole of these 40 grs. of sulphur would be completely | pounds; 1000 cubic feet olefiant gas, specific gravity, 


say 24 per cent. ; then the illuminating power of the 
gas will suffer to the extent of 124 per cent., or one- 
eighth. There are two ways in which this difficulty 
can be effectually met: First; by using better coals 
for makiny the gas, or adding a few pounds of rich 
cannel or some other enriching material to the ordi- 


| burned—and in reality they would be burned very in- | 
completely—they would furnish, by their combustion, | 


beg grains of sulphurous acid gas. This quantity of 


the preduced sulphurous acid would occupy at ordi- 
| nary temperatures about 1-15th part of a cubic foot, 


| ‘976=74'86 pounds. 
| Before leaving the subject of the composition of gas 
I desire to cail your attention to thi: simple terrace of 
|burneérs. The upper row of burners shows you the 


flames of pure hydrogen, which are so low in illumin- 


nary gas coals ; or secondly, by taking less gas from | and since 100 cubic feet of our coal-gas gives 1-15th ating power that you can hardly see them. The sec- 
the coal. The last gas drawn from the coal is always | of a cubic foot of sulpburous avid, 1,500 cubic feet of | ond row is supplied with marsh-gas ; you see that the 


inferior to that which comes off first. Mr. A. Buhe, 
already referred to, says: ‘‘ It has become more and 
more the custom to leave the carbonic acid in the 
gas, and to neutralize its bad influenco on the illumi- 


coal-gas would be required to furnish one cubic foot 
|of the acid, even upon the extravagant assumptions 
|we have puaposely made. But the combustion of 
| 1500 feet of coal gas would produce something be- 


nating power by taking less gas from the coal, thus | sides sulphurous acid. It would produce at least 


getting a better gas.” Dr. Schillingsays: ‘‘ Carbon 


| 1000 cubie feet of carbonic acid, and, in addition to 


ic acid is of no consequence to the consumer; cannel | its dilution by other gases and vapors, we should have 


coal is the remedy.” The second objection to the 
iron processes is the alleged imperfect removal of the 
sulphur compounds. None of the methods in use en- 
tirely remove the sulphur from the gas. The qnes- 
tion arises, therefore, how miich sulphur can be safe- 
ly left in the gas? The English Parliament has an- 
swered this question by fixing the. limit at 20 grains 
of sulphur to the 100 cubic feet of gas; and to see 


our sulphurous acid diluted by 1000 times its volume 
of carbonic acid. Now, if we can get at the propor- 
tion of carbonic acid in the atmosphere of a room 
highly illuminated with gas, and take the i-1000th 
part of that proportion, we shall be able to form some 
notion of the amount of sulphurous acid present. 
You will remember that the amount of carbonic acid 
furnished by the breath of one individual is equal to 


that the companies come within this limit, chemists | that furnished by two 3-feet gas burners, and that the 
are appointed whose duty it is to analyze the gas and | maximum amount of carbonic acid found in the at- 
report its quality. I have before me the report of | mosphere of a crowded theatre was 0°82 per cent. 


Dr. Letheby for the months of Jan., Feb., and Mar., 


Now, if in addition to our previous unreasonable sup- 


1869, He states the grains of sulphur found in 100 | positions, we further suppose that an atmosphere con- 


eubic feet of gas to be as follows : 


tains 0°2 per cent of carbonic acid furnished by gas 


City of London Gas-Light Maximum Minimum Average | combustion, you will see that the whole matter be- 
.  —:18°92 00 


and Coke Co... ..... 
The Gas-Light and Coke 


11°70 15° 


Company............ 24°15 15°75 «19°49 
Great Central Gas Consu- 
mers’ Company...... 24°00 7 03 12 28 


From this it will be seen that the gas of London, al- 
though purified by iron, does not average 20 grains 
of esniphur in 100 cubic feet, With regard to. the 
Paris gas, which is purified by Laming’s oxide of iron 
mixture, Prof. J. Lawrence Smith, one of the 0, 8. 


comes a reductio ad absurdum—that we might actu- 
ally have one-half millionth part of sulphurous acid 
present in the air of a gas-lighted room.” ‘The facts 
and opinions here quoted effectually dispose of the 
second objection to oxide of iron purification. 

Composition of the purified gas.—The following ta- 
ble shows the percentage composition of the purified 
coal-gas as it is delivered to consumers : 











commissioners to the French Exposition of 1867, who |Heidel- | London [London 
: : OF berg, }20nn Chemnitz’ 0 mon. jcannel 
is the president of the Lovisville gas company, has g- ommon, ie nnel. 
given us a very decided opinion. On page 88 of his Hyaroge.. ....| 44.00 | 89.°0| 61.29 | 46.00 | 97.70 
report, which was published by the U. 8. government, | Marsh-gas....... | 88.40 | 43.12) 86.45 | 89.50 50.00 
of : Carbonic oxide.| 5.73 | 4.66 4.45 7.50 6.80 
he says: ‘‘The gas of these works is most thorongh- | Ojefant gas aud) 
; in si i other hydrocar| 
ly purified, and the dealers in silks and other delicate | pun NYGrocar | “eeel adel on = 0.4 
fabrics, who, a few years ago, always suffered more isrogen eakees! 4.23} 4.65 1.41 0.50 | 0.40 
or less loss from the results of the combustion of im- pe ee ‘acid | (0.87 | 3.02 : = 0.70 | 0.10 
pure gas acting on their fabrics, now no longer suffer 2.00 2.00 


from this cause.” Dr. Letheby (Journal of Gas-|—— 


Aqueous vapor.. | = bedi 





Lighting, 1869, p. 98) has argued that 20 grains of | The difference in the percentages of carbonic acid is 


sulphur should not be left in the gas, and proposes, 


therefore, as the most effective method of purifying 


gas, this treatment: first, with ammoniacal liquor ; 
second, with hydrated oxide of iron ; third, with dry 


lime. As the iron will have removed the sulphuretted 
hydrogen, the refuse lime will not be offensive, while 
it will effectually remove the carbonic acid. This 


system of purification will, he thinks, reduce the 


quantity of sulphur to 10 or 12 grains per 100 cubic 


feet, Most gas engineers and chemists differ from 


Dr. Letheby on this point, however, Dr. Schilling 


says (in his Journal fur Gasbeleuchturg for 1869, p. 
484): ‘20 grains of sulphur in 100 cubic feet of gas 
are entirely unobjectionable. Under the most favor 
able circumstances, with no ventilation whatever, it 


. would give the atmosphere of a room only 1 part of 


sulphurous acid in 500,000 parts of air.” Prof. Wm. 
Odling, secretary of the London Chemical Society, 
has spoken very clearly on this subject in his lecture 


largely due to the method of purification. When 
lime is used, nearly all of this gas is removed, other- 
wise not. As the specific gravity or density of the 
hydrogen and marsh-gas is much less than that of ole- 
fiant gas and the rich hydrocarbon vapors, the sp. gr. 
of the gas made from the same coal, is a tolerably accu- 
tate measure of its richness in illuminating constituents, 
The specif. grav. of air is taken at unity (1°000), hy- 
drogen is 0°0691 ; marsh gas, 0°5594 ; carbonic oxide, 
0°9727 ; olefiant gas, 0°976 ; propene, 1°490; and bu- 
tene, 1°940; benzole and other rich vapors, much 
higher. Hughes in his treatise on gas works gives 
the folluwing estimate of the specific gravities of gases 
of different illuminating powers: 12-candle gas °400 ; 
14-candle, ‘425; 16-candle, ‘450; 18 candle, 475; 20- 
candle, ‘500, etc. This would not be even approxi- 
mate for gas containing much carbonic oxide, as that 
prepared by the aid of steam. Mr. W. W. Goodwin, 
, of Philadelphia, now supplies a beautiful and simple 





flames are yellow, but that they emit very little light. 
The third row presents the carbonic oxide flames 
which are of a livid blue, like the flames of this same 
gas which often flit across our anthracite fires. What 
a contrast is presented by the lower row of burners, 
from whish the pure oleflant gas issues. That this 
gas is the source of the illuminating power, and that 
hydrogen, marsh gas, and carbonic oxide are mere dil- 
uents, you can no longer doubt. 


MAINS. 


In the distribution of gasa certain percentage o 
leakage is unavoidable, but this can be reduced to a 
minimum by the exercise of a little care. The best 
plan is to test each length of pipe by closing one end 
with a plug, connecting the other end witha small 
foreing air-pump, such as is used by gas-fitters, and 
while the pipe is immersed in water forcing nir into it. 
Bubbles of air passing the pipe will reveal every im- 
perfection in the metal. 

The locatfon of each leak can be recorded by making 
a circle around it with chalk. Small holes can be 
closed by hammering the metal together; if large 
holes are detected, the pipe should be rejected. Im- 
mersing the pipes in hot coal-tar is a very effective 
preventive of leakage. Leakage is said to often am- 
ount to 16 per cent. of all the gas produced, or even 
more ; by the above-mentioned precautions it may be 
reduced to 2 per cent. As there is always a certain 
condensation of water and oily or tarry matter in the 
mains, receivers or wells are constructed at convenient 
points, and the mains are laid inclining towards them. 
From time to time the condensed liquids are pumped 
out of the wells into a portable tank and thrown into 
the tar well at the works. Complaint is sometimes 
made of an excessive condensation of naphthaline in 
erystals or crusts, which seriously diminish the capac- 
ity of the pipes. According to J. Lawrence Smith, 
bitumenized iron pipe is extensively used for gas in 
France. It 1s made from 1} to 28 inches in diameter. 
The base of the pipe is sheet-iron, leaded, varying 
in thiekness according to the required size and pres- 
sure; each section of pipe is made of two sheets, that 
are first riveted together separately with tinned rivets, 
and plunged into a bath of melted lead; these two 
pieces of pipe are then riveted together, and the junc- 
tion of the two well tinned. The entire pipe is now 
13 feet tong. On the ends are convenient sockets 
and spigots, made of a mixture of lead and antimony, 
which serve to unite the sections of pipe when laid in 
the ground. The exterior surface of the pipe is coat- 
ed with tar, and around this is wrapped a cord; this 
cord is then covered with melted pitch, and the pipe 
then rolled in cosrse sand until it has acquired a 
thickness of from ono-fourth to five-eighths of an inch. 
Chameroy & Company of Paris manufactured hetween 
the years 1838 and 1867, of this pipe for gas, 3160 
miles; for water, 897 miles—of a total value of 
$7,708,400, 

THE METERS. 
Nothing is so mysterions to the gas consumer as 
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the meter, and yet, as a matter of ‘fact, the meter is | 


quite as accurate as any other measure in use. It does 





al a Pn ” | 
of the chimney, and the distribution of the air (in the 


argand', and in all cases by the pressure. The holes 


sometimes err, but its errors are almost always in fa-| and slits for rich gas should be small, as such gas re- 


vor of the consumer and against the companies. 
cannot measure gas that does not pass through it, but 
may permit z,as to pass through without registering 
the quantity. 

It is unnecessary to explain the construction or 


working of the meter to this audience. I will say, | ant consideration. Argands give most light under a | N 


It | quires more air than poor gas. 


Under the same pres- | 
sure a burner which consumes four feet of gas per | 
hour gives more light than two burners consuming | 


| each two feet. There is no economy of light in small | 


burners. The pressure of the gas is a most import- | 


however, thut the measurment of gas presents diffi- | pressure of 1-10th inch, bat-wings and fish-tails under | 


culties not encountered in any other case. 


The gas|a pressure of 3-10th to 4-10th inch. 


As gas is sup- | 


: . } . . | 
must be measured while in actual use, as no system | plied to consumers under pressure varying from 3 or 


of measurement and storage would be practical. Its | 4 inches down to 1-10th, it is very desirable to check | E 
flow must not be interrupted in the slightest degree, | the flow of gas when it is excessive. 
as otherwise the lights would be extinguished, or at by the use of regulators, by turning the gis off ot the Ss 


This can be done | 


least be made to flicker in a manner that would be | meter, by partly closing the cocks ou the fixtures, or | 
unendurable, and while its flow is uninterrupted, its | by introducing a check into the burner. Check-bur- | 


volume must be accurately recorded. 


COMPARATIVE ADVANTAGES OF WET AND DRY MFIERS, 

Wet meters being simpler in construction, compog- 
ed entirely of metal, and having no valves except the 
float, are most durable and less likely to get out of 
order. They are, however, liable to stop from freez- 
ing, from too much or too little water, and from send- 
ing moisture into the pipes. They also register vapor 
of water as gas, though the quantity is too small to be 
of any consequence. The dry meter is not liable to 
any of these objections, but being more complicated 
and more delicate, it is more liable to wear and to get 
out of order. The inaccuracies which result from 
wear or corrosion are generally in favor of the consu- 
mer, as gas leaks from one space to another and es- 
capes being measured. The dry meter is now more 
generally used 


Tho accuracy of the meters is very often questioned 
by the consumers. The resemblance of the dials lead 
them to infer that, like clocks, the meters may run 
fast or slow. But the case is not parallel; the meter 
is an engine in which the gas is the motive power, and 
unless the gas passes through the meter, it cannot 
move. On its dials are faithfully recorded the num- 
ber of its revolutions in cubic feet. All waste and 
leukage is recorded as well us the useful consumption. 
Some think that the increased pressure makes the 
meter spin round faster and record against the con- 
sumer; but if he regulates the burners so as to pre- 
vent “* blowing,” he at once neutralizes the effect of 
the increased pressure. From the nature of things, 
the injury which the meter suffers in use must gene- 
rally be against the company. If a valve leaks or a 
rust hole occurs in the measuring-drum, or a crack in 
the leather, gas gets through without being recorded. 
Sometimes the valves of a dry meter become fixed in 
such a position as to let the gas through without mov- 
ing: The meters are all tested by State inspectors by 
passing a certain number of cubic feet through eaeh, 
and noting whether it is properly recorded on the di- 
als. In New York and Massachusetis a meter is 
stamped correct when it varies less than 2 per cent: ; 
in Ohio the tolerance is 3 per cent. Prof. Wormley, 
State inspector for Ohio, in testing 2421 new meters 
found only 13 that varied over one-half of 1 per cent. 
Mr. Stimpson, State inspector in Massathusetts, in 
one yeur tested 11,316 meters ; only 148 failed to come 
within the requirements of the law. Very few of 
these varied 5 per cent.; 62 averaged 8.47 per cent. 
against the companies ; and 85 averaged 4.5 per cent. 
short. 

BURNERS. 


Far too little attention is paid to the character of 
the burners. There are three forms of burner in 
common use, the “‘bat-wing” or slit-burner, the 
** fish-tail,” and the ‘‘ argand.” 

The amount of light produced by a given gas va- 
ries enormously with the conditions under which it is 
burned The maximum amount of light is obtained 
by burning it on the verge of smoking, while in the 
Bunsen burner, used for heating purposes in chemi- 
cal laboratories, the flame is blue and non-luwinous- 
The loss of light is due to a too rapid mixing or con 
tact of the gas with the air. This is controlled by the 
size and shape of the holes in the burner, the height 


| ners should always be used; they are constructed in 





various ways--always by placing some obstruction in 
teh way of the gas to retard itsescape. A very simple | 
plan is to sorcw a five or six foot burner over a three 
or four foot burner. With regard to a choice of form, 
the argand is best for ordinary gas; it gives a very 
steady flame and consumes the gas to the best advan- 
tage. 

Bgtwing burners eannot be used in globes or shades, 
as the flame is so broad as to crack the glass; /fish- 
tails, or the peculiar form ot bat-wing burner known 
as having the ‘excavated head” must be employed. 
The material of which the burner is constructed is a 
matter of great importance, iron rusts and the 
size and form of the openings become considerably 
modified in consequence ; brass is better, but the best 
material is soap stone, usvally called ‘‘lava,” ‘I'he 
best burner is Sugg’s London burner, a lava argand. 
The best ourner to be had in this country is Gleason’s 
noiseless argand, of brass, provided with a regulator, 
which serves asacheck. Most of the ‘patent bur- 
ners” possess very little value, the merit generally 
consists in a check of some kind; none of them are 
equal to the properly constructed lava tipped bat 
wings, fish-tails, and argands, provided with simple 
checks. Some of you remember the monstrous swin- 
dle which was attempted a few years ago in this city 
with the Cremin burner. It was proposod to place 
this patent burner, together with a tin reflector, the 
whole costing perhaps a dollar and u half, on every 
public lamp, at a cost to the city of $15 each. As 
there are about twenty thousand street lights, the 
swindle would have cost the city $300,000, without 
furnishing any additional light. The head of the de- 
partment of Public Works at that time, Mr. Tweed, 
refused to countenance such a fraud, and the scheme 
failed in consequence. 

The gas referees of London made a report in 1871 
on the subject of burners, in which some points are 
established which are of great importance. They | 
found that by using good burners instead of bad ones, 
consumers may obtain from 30 to 50 per cent. more 
light while their gas bills remain the same. The im- 
provement of burners is important as a sanitary re- 
form, as in furnishing the same quantity of light the 
good burner will consume less gas and consequently 
air and will produce a smaller quantity of the products 
of combustion, and less heat than a poor burner. Bur- 
ners from two newspaper offices gave only half the 
illuminating power of the gas, while several of the 
burners tested gave only one quatter the roper light | 
of the gas. 

These facts and many others which came to their 
knowledge proved to the referees that ‘‘ an enormous | 
waste of gas prevails, with a corresponding pecuniary | 
loss to the public.” 

London pays $10,000,000 per annum for gas, and 
the referees believe that one fourth this sum may | 
be saved by the use of good burners. 

The best byrner yet constructed is ‘‘ Sugg’s Lon- 
don Burner” (argand, laya), calliug the il.uminating 
power of its flame, when consuming 5 feet of 15 can- 
dle gas per hour, 100, the following were the best re- 
sults obtained from several burners - 











FISH-TAIL BURNERS. 














Ium. | Illum. 
Jon- | Power. | Power. 
Pres- | sump-  Sugg’s ‘Cale’d to 
sure | tion of Lond. | a con- 
Inches} gas per No. J. sump- 
hour. (at 5 feet.| tion of 
= 100, 5 feet. 
Wr Biber cab thaeeodek 2 Tee 12°2 36° 
ON». Mibe tea Kase tenes 0°3 8°1 48-4 62. 
Miiahiesdvciectes 0°45 8°3 34°3 52° 
OY ME Sag heskd tasied 0°17 2° 18°8 47° 
M S iptsxcmeonloeee 1°8 6°8 19° 
BAT WING RURNERS. 

EAR R EE EEE, ayy 5° 86°5 86°5 
ot Oo. mesh vedtine 0-3 4°9 75°6 &2°2 
ARGAND BURNERS, 
| oa — —_ ee 

‘* 9 Sugg’s 

Lond. No, 1; 0°218; 5° | 100. 100° 
** 10Common..| 0°22 | 5°6 | 891 78°8 
an “ 0°78 5°8 90°6 17°4 
~ 23 = 0°6 5°23 84°3 


34°7 | 





It is thus seen that the six bat wiug burners tested, 
burned under the most favorable pressures for each, 
gave only from 19 to 62 per cent. as much: light as 
Sugeg’s London burner, for the same consumptior. of 
gas, five feet per hour: the two bat wing burners 
from 82°2 to 86°5 per cent., and the three Argands 
from 34°3 to 78°8 per cent. 

(To be concluded.) 








On the Value of Petroleum and Coal-Tar 
in the Manufacture of Coal-Gas. 


By Professor A, Wacnz:. 
(Translated from ‘“‘ Dingler,” vol, 217, p. 64, by T. H. Muller.] 


ny 


As was stated ina previous article, refined petro. 
leum was distilled after it had been freed from all 
components boiling below 150° Celsius. ‘Its ‘vapor 
was conducted through a red hot porcelain tube, filled 
with broken pumice stone, thence through a conden- 
ser. Part of the vapors condensed, part of them 
were transformed into gas. When the temperature 
of the retort reached 288°, the experiment was stop- 
ped; one-third remained in the retort, one-third in 
the condenser, and one-third was transformed into 
gas. The petroleum used might therefore be consid- 
ered as not the best quality of burning oil for lamps, 
on account of the large percentage of fractions boil- 
ing at too high a temperature- The results were as 
follows : 





8 Boiling Carbon Hydro g. 
P- 8t-  point. per cent. |per cent. 


' 
| 


Petroleum used’ 0.789 150to+360 85.7 





14.3 
Left in retort...) 0.830/288to+ 3860 85,2 14.8 
17.0 


In condenser.... 0.780) 110—190 | 83,0 


The original combination of petroleum with 85°7 


| carbon, is exactly in accordance with C.H,, that of 


heavy hydrocarbon gas, which also contains 85°7 per 
cent. carbon and 143 hydrogen. 

The remainder in the retort, with much paraffine, 
is analogons to a mixture of petroleum and paraffine. 
The latter produced from raw petroleum has, accord- 
ing to Anderson, 85°15 per cent. carbon. 

The combinations of the condénsed part boiling 
from 110—150, with 83°3 per cent. of carbon, ure 
similar to those of naphtha, for which the author 
found 83°3 per cent. carbon, and is nearest to the 
combination isolated by Schorlemmer from crude 
Pennsylvania petroleum ‘‘ Pentan,” C;His, to which 
belongs an amount of carbon equal to 83°3 per cent. 

As it was shown aboye, one-third of the petroleum 
was transformed into gas, and since the remainder in 


| the retort, as well as the condensed part, passess less 


carbon than the original oil, it is also shown that the 
parts richest in carbon were transformed into gas. 
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But by no means is this carbon all contained in the 
gas, which, in that case, must possess at least the 
amount of carbon contained in heavy hydrocarbon 
gas ; but a considerable part is decomposed producing 
a deposit of carbon. 

According to Keim, gas produced in Hirzel’s appa- | 
ratus, from petroleum refuse, consisted of 17°4 per 
cent. heavy hydrocarbon gas, 58°3 per cent. light hy- 
drocarbon gas, and 24°3 per cent. hydrogen. Now, as 
heavy hydrocarbon gas contains 85 per cent. carbon, 
and light hydrocarbon gas 75 per cent. carbon, the 
gas contains less carbon, and, therefore, more hydro- 
gen than wonld belong to the petroleum refuse with 
85 per cent. carbon. 

According to Kolbe, Hirzel’s petroleum gas consists 
tainly of acetylene, C.H:, with 92°3 per cent. car- 
bon, 

The author made an analysis of petroleum gas, with 
*the following results : 

‘The gas was produced by conducting the vapors of 
‘petroleum through the wrought iron tube (30 inches in 
length) described in a previons article, heated to a 
bright red for the entire length, and filled with pum- 
ive stone. The gas gave, with an ammoniacal solu- 


tion of chloride of copper (Cu,CIH;N) at once the | 


well-known reddish-brown deposit of acetylene cop- 
per; and with an ammoniacal solution of nitrate 
of silver, the grayish-white deposit of acetylene 
silver. The quantitative analysis gave 5°0 per cent. 
by volume acetylene, and 25°96 heavy hydrocarbon 
gas The remaining 59 per cent by volume consisted 
mainly of light hydrocarbon gas, and burned with a 
yellow flame of low luminosity. 


first transformed into heavy hydrocarbon gas, which 
has the same chemical combination, and is there par- 
tially split up, according to C,H,=CH, + ©, into light 
hydrocarbon gas accompanied by a deposit of carbon, 
and part of this light gas, according (CH,).—C.H, 
+Ha, into acetylene and hydrogen. 

If the petroleum had been transformed directly into 
heavy hydrocarbon gus, without undergoing decom- 
position and transformation, one gramme petroleum 
should bave given 0'80 litre gas; but as the author 
received from 1'°375 gramme petroleum 1°205 litre 
gas, and from 0 330 gramme petroleum 0°290 litre 
gas, the oil actually gave per gramme 0°876 litre gus 
(both experiments alike) that is a larger amount than 
uf the oil had only furnished heavy gas. 

If the petroleum or the heavy hydrocarbon gas 
‘formed therefrom had been entirely ‘‘split up,” ac- 
‘cording to C.H,=CH, + \, into light hydrocarbon and 
‘deposited carbon, one gramme petrolenm should have 
Farpished 0°792 litre light hydrocarbon, and 0428 
gramme deposited carbon. But it is well-known that 
the decomposition of petroleum vapor in red-hot 
tubes is much more complicated, there is*formed be- 
sides deposited carbon and light kydrocarbon gas, 
acetylene, naphthaline, hydrogen, etc. Acetylene it- 
self ‘‘splits up ” at a high temperature into benzol, 
styrol, naphtbaline, etc. If the splitting up of the 
petroleum or the heavy hydrocarbon gas formed there- 
from would take place in the most simple form 
possible, according to C;H,=C,H, + H, into acetylene 
or hydrogen, the products of one gramme petrolenm 
should be 0°798 litye acetylene gas and 0°797 litre hy- 
drogen gas, ¢. ¢., a total of 1.595 litres of gas. If the 
decomposition would take place according to the more 
probable equation— 

(CH, )s=2(CH, +C)=C.,+C,H, +H 
the result would be at perfect decomposition, accord- 
ing to this equation, 0°398 litre acetylene gas and 
1'194 litre hydrogen equal 1°592 litres of gas, besides 
0-428 grains deposited carbon. 

This last equation explains why petroleum furnishes 
at a high temperature 4 much larger volume of gas 
than would be possible under simple splitting up into 
light and heavy hydrocarbon gas. 

The most probable assumption, therefore, accord- 
ing to these experiments, is that the petroleum is 
split up at high temperatures, under deposition of 
carbon, into a mixture of acetylene gas, heavy and 





light hydrocarbon gas and hydrogen. A simple trans- 
formation into acetylene and hydrogen is not proba- 
ble, as the amount of gas in this case would be larger 
than that obtained by experiment. 

The author further describes experiments made with 
naphtha, in relation to obtaining permanent gas. 
The naphtha employed was 0°676 sp. gr.. and con- 
tained hydrocarbons, boiling at 30°C, beside consid- 
erable quantities of such boiling up to 100°. 

The elementary analysis showed 83°3 per cent. of 
carb n and 16°7 per cent hydrogen; it contained, 
therefore, elements with les: carbon than the refined 
petroleum as well as the petroleum refuse. The com- 
bination agrees very closely with the Pentan C;Hia, 
by Schorlemmer, from Pennsylvania petroleum. 

In order to test the quality for gas-making, the va- 
pors were conducted through the previously described 
tube filled with pumice stone, heatad to redness. After 
passing through acondenser cooled with snow, the 
gas was collected over water of 0° into a graduated 
glass cylinder, also surrounded by snow. After the 
gas had acquired the temperature of 0°, the volumes 
were read off as follows: 1°920 gramme naphtha— 
1°76 litre gas=50 kilog. naphtha equal 1619 cubic feet 
gas. Naphtha, therefore, furnished a remarkably 
larger quantity of gas than refined petroleum, the gas 
being of excellent quality. 

Since the naphtha may be obtained at a considera- 
bly lower price than the refined oil, it is very proba- 
ble that the same may be used advantageously in gas- 
making ; but, at the same time, the utmost care must 
be employed in handling, and constructing the plant, 


| to guard against the dangers of fire and explosion. 
Probably the petroleum is at a high temperature, at | 


The author further speaks of the value of coal tar 
for producing permanent gas. As the Saarbruck coal 
gives in gas making about 15 per cent gas and 5 per 
cent tar (consisting of 2—10 per ct. light and 15 to 30 
per cent heavy coal-tar oils, and ‘‘ Goudron”’). There 
have been numerous experiments to utilize the same 
for the manufacture of gas. 

Tar by iteelf not proving very promising, most ex 
periments were directed to effect the change of vola- 
tile hydrocarbons to permanent gas by the addition of 
lime and steam. Amongst others Vere & Crane in 1823 
injected steam into a retort where coal, tar, tar-oils, 
etc., were being distilled or carbonized. In 1843, 
Malam used steam and tar vapors; in 1861, Prince 
distills tar and steam over red hot coal ; in 1862, Cor- 
mack employed tar, petroleum, oil, etc., with steam ; 
in 1867, Salmon, the same, besides numerous other 
trials without favorable results. 

The results of experiments, made by the author to 
ascertain the value of tar and tar-oils for gas-making, 
under different conditions, are as follows : 





| Gas received | Properties of the 
Materials carbon-|from 100Ibs. tar’ Gas— it burned 
ized or tar oils. with. 





|Low luminosity 

Coal tar alone....| 143 cub. ft. | like light hydro- 
carbon gas, 

Light coal tar oil ‘Moderately lumin 

130 deg. boiling 131 “| ous, like poor 

POmN.i55. 22. | illuminating gas 
Heavy coal tar oil! 

above 160 deg.| 342 
boiling point... 

Goudron (As 

phalt) free frem: 

,components: 229 a 

boiling below 

230 deg.......... 


} 

Coal tar & steam.) 301 és “ “ “ 
Coal tar with 

slaked lime andj 1519 ss 





‘ 


Bright, luminous. 


(Less luminous, 
like marsh gas. 


Non-luminous. 





WORT... stkdnwosens 
Coal tar and| 217 - \Blue, non-lumin- 


slaked weet | ous. 





This shows that none of these methods admit of 
the production of gas from tar; most advantageous 
is the heavy coal-tar oil, the least so is the light oil 
containing principally benzol, a phenomena which 
may find its explanation in the fact that the benzol 





oe at high temp2ratures is consequently 
stable at these temperatures, While the hydrocar- 











bons of raw petroleum with, from 83 to 86 per 
cent, carbon are easily tfansformed into permanent 
gas, those of the benzol class with 92.3 per cent. car- 
bon, do not possess those properties. But inversely 
can all constituents of illuminating gas, whether pro- 
uced from coal, petroleum, or any other material— 
that is, light and heavy hydrocarbon gas, acetylene, 
and carbonic oxide—form benzol at high temperatures. 
The heavy hydrocarbon transforms under disengage- 
ment of carbon into light hydrocarbon, the latter un- 
der formation of hydrogen into acetylene. Carbonic 
oxide and light hydrocarbon form by heat acetylene 
and water, and the acetylene at very high tempera- 
tures then forms benzol. There must therefore also 
be formed, during the formation of gas from petrole- 
um, also a certain quantity of benzol. 





Estimating the Horse Power of Steam 
Engines. 
sinc asia 

When steam engines were first introduced they 
were largely used to take the place of the horses be- 
fore employed for raising water from mines. Natu- 
raliy, people asked when buying an engine how much 
work would it do; that is, how many horses did it re- 
present. The early engine builders found themselves 
greatly at a loss when this question was first asked. 
They had at once, therefore, to determine how many 
horses an engine was equal to. The first thing was 
to find out how much a horse could do. The strong- 
est English horses, the London brewers’ horses, were 
far above the very best that could be found elsewhere. 
They were found to be able to travel at the rate of 24 
miles per hour, and work eight hours perday. The 
load was pulling a 100 pound weight up out of a shaft 
by means of a rope. When a horse moves 2} miles 
per hour he travels 220 feet per minute, and of course, 
at this speed, the 150 pounds would be raised verti- 
cally that distance. That is equal to 300 pounds lifted 
110 feet high per minute, or 3,000 pounds 11 feet, or 
33,000 pounds 1 foot high in one minute. This 33,000 
pounds lifted one foct high every minute is taken as 
a standard horse-power. It is much more than any 
ordinary horse can do, and, therefore, the engine 
builders were always sure that their engines would 
take the place of fully as many horses as the horse 
power would indicate that they should. Of course 
33,000 pounds lifted one foot per minute is much 
more convenient for calculation than 150 pounds 220 
feet, and, therefore, the former form has been adopt- 
ed. The amount of work. or number of foot pounds, 
however, is just the same in eithercase. ‘A foot 
pound ” represents the amount of power required to 
lft one pound one foot high. It is comparatively 
easy to estimate the horse power of an engine with a 
reasonable degree of accuracy, provided we know cer- 
tain things in regard to it. We must know the pres- 
sure in the boiler, the diameter of the cylinder, the 
[ength of stroke, the number of revolutions per min 
ute which the engine is making, and, lastly, the point 
at which steam is cut off. 

When there is no cut off, steam is admitted into the 
cylinder during the whole stroke, and # cylinder full 
of stean: at boiler pressure, is used at each stroke, as 
steam is ‘‘ cut off” before the piston has reached the 
end of the cylinder. If steam is prevented from en- 
tering the cylinder after the piston han passed the 
middle of the stroke, the point of ‘* cutting off” is at 
half stroke. If the steam enters the cylinder during 
three-fourths of the stroke and is then arrested, the 
point of cutting off is three-fourths of the stroke. It 
is necessary to know the point of cutting off, in order 
to find out what the average pressure is in the cylin- 
der. In the commoner sorts of engines not provided 
with independent cut-off valves, the point of cutting 
off may usually be taken at from one-half to three- 
fourths of the stroke, though sometimes more than 
this. It may, perhaps, be safe to take the average 
préssuro in the cylinder at about eight-tenths of that 
in the boiler, though where the steam pipe is long 
and the throttle valve is used to control the speed, 





the average pressure in the cylinder may be no more 
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than three-fourths of that in the boiler. The power 


sumption is estimated, must burn less gas (on ac- 


betrays undue leakage into the line of main draining 


will be the distance which the piston under this pres- | count of the delivering pressure being reduced by | into it, an investigation is made, as follows : 


sure travels during one minut@ Therefore, we have | 


the amount required to drive the meters), it is evid- | 


A given length (say 300 yards) of the main is iso- 


the rule; multiply the area of the piston by the aver- | ent that the whole of the lamps burn more than cal-| lated by cutting at each end, and at the intersections 


age pressure per square inch upon the piston, multi- | culated; and that the leakage is really less than the | with other mains. 


ply this resuit by the distance which the piston trav- 


els per minute in feet, and the result is the number | 
of foot-pounds per minute which that engine can 
raise. Divide by 33,000 and the result is the number | 


of horse power. The number of feet per minute trav- 
eled by the piston is twice the number of strokes per 
minute multiplied by the length of stroke. This gives 
the number of horse-power sufficiently near for all 
practical purposes.—Sawerd'’s Coal Trade Jowrnal. 





¢ orresponidence 








(Correspondent, | in all cases, shouid sign their communi- 





Cations with their names and address in full—not necessarily | 


for publication, but as a guarantee of good faith.—Ep. 





‘Dmiasionn Street Loss Aeonmmee. 


San Francisco, November, 1875. 
Mr. Editor: While the responses to my request for 
street loss data have not been as general as I hoped, 
ome eight or ten of the largest companies have fur- 


nished official data, together with carefully digested | 


comments thereon. Iam permitted to forward you 
several of these letters—snuppressing names. etc. ; and 
Ihave good hopes of being the medium through | 
which many others will reach you for publication. 

To some of them a few remarks will be added ; but 
each will be given in unmutillated form, so that the | 
reader may make his own application. 


gradually be built up, well worthy of we ae ed 
and f'nal issue in pamphlet form. 

After this brief preamble, I give you a few of the | 
letters referred to, 

A. 
October 4, 1875. 
James R. Smedberg, Esq. 

My dear Sir: Yours of September 24, duly received. 
The only gas works of note of which I can speak from | 
positive knowledge is * * * and our results for 
1874 were as follows, viz. : 


GDS... dick a ssacedsctese 22.193 tons 
Ritchie mineral.... 696 * 
iis eb abb ce dindstues 26 ‘* 22.915 tons. 
Gas made by station meter...... 251,688,000 enb. feet. 
=per ton.... 10,983 " 
Gas consumed. Consumers 
ey aren 239,987,533 " 
per ton.... 10,473 
Gas unaccounted for............. 11,701,467 “ 
==4 64-100 p. c. 


Our engineer would prefer wet meters, but owing 
to climate use dry entirely. In 1864 our loss was 13 
per cent. We commenced and stopped every leak in 
street mains and service pipes, after which we estab- 
lished the most rigid scrutiny of our meters. A care- 
ful clerk compares every bill with with the preceding 
one for the same meter, and at the least irregularity 
the meter is taken ont and tested, and if out of order 
repaired and put back. We believe the great source 
of loss to be at consumers’ meters. 

Our loss for several years has been as follows, viz. : 


1871, 4 71-100 per cent) 

1872, 8 84-100 ri | Average, 6 86-100 p. c. 

1873, 9 26-100 v6 

1874, 464-100 “ | 

All our gas is sold by meter. 
lamp meters, aud take the average of them. 

Very truly yours, Pres't. 

Remakxs By J. R. 8.—This company, which we 

designate ‘‘ A,” lights about 3,500 lamps, and makes 





no allowance for difference in consumption between | 


metered and pon-metered lamps. The burners used 
on public lamps are lava tip six feet, with check in- 
side. 


As the metered lamps, from which the{lamp-con- 


Should the | 
example thus set have the effect of inducing a general | 
compliance with my request, a mass of matter will | 


We have 30 street 


| figures reported, low as these are. 


B. 

Ozricror * * * * Gas-LicHt Co., 
October 8, 1875. 

James R. Smedberg, Esq. 

My dear Sir: I have no data of any kind in regard 
| to the carbonizing accounts and leakage of any com- 
pany except our own. I have often tried to obtain 
official figures from some of the large companies, but 
always without success. These are matters upon 
which the majority of our brethren prefer to make 

| loose verbal statements instead of transcripts from 
| the records. The latter leave no room far expansive 
| fancy. 
I shall, however, reply carefully and cheerfully to 
| your questions as far as this company is concerned, 
| giving you the results of the past three years, and 
| shall be very glad to receive a copy of your report 
| wheo completed. 
ist. Gas sold per ton of coal carboniaed ‘2240 lbs). 
| In 1872, 10,653 cubic feet, C. P. 15.5 old London 
| hurner, ‘‘ Bunsen Photometer.” 
In 1873- 10,704 cubic feet, C. P. 15.6, old London 
burner, ‘‘ Bunsen Photometer.” 
| Im 1874, 10,926 eubic feet, C. P. 17.22, new London 
| burner, *‘ Bunsen Photometer.” 
The coal used during these years was Youghiog- 
| heny, pure and simple. 





2nd. Gas registered per Station Meter per ton. 


iE ic heawinckesisesaGesessa 11,050 cubic feet. 
RC ee cssepouiedns seccsnpieds 11,050 ii 
I a a 11,279 


In addition to the gas sold, there was accounted for 
lin each year (as gas used and given gratuitously) the 
p eS quantity per ton : 


1872 1873. 1874. 
| Works, office and officers 94 c. ft > ef. 10. f. 
rasa Hospital........... 60 * Be ie 
154 * 158 * 154 * 





The actual quantity lost, therefore, or unaccounted 
| for, by leakage, condeusation, etc., etc. was, per ton: 

In 1872, 243 cub. ft.—43,138 cub. ft. per-mile of 
| main per annum. 

In 1873, 188 cub ft.—32,035 cub. ft. per mile of 
main per annum. 

In 1874, 199 cub. ft. 30,975 
| main per annum. 
| 8rd. The probable point of greatest loss. 

In our case, by far the greatest loss is from defec 
tive service pipe. Ihave seldom found any leakage 
in the joints of the mains, and we take pains to keep 
the meters properly supplied with water. 

4th. Meter. 

I prefer the wet meters, when the water line is at- 
tended to they are perfectly reliable. We have some 
Crossly meters which have been constantly in action 
from 25 to 30 years, and they are still at work in good 
candition. The dry meters require overhauling at 
least once in two or three years, and are not so dura- 
ble eventually as the wet. We make it a rule to take 
in and test every dry meter we have once in two 
years, and seldom find them varying less than 5 per 
cent. sither way, and often 10 or 20 per cent., as fre- 
| quently fast as slow. 

5th. Our plan for detecting street leaks is peculiar. 
| but answers the donble purpose of exposing every bad 
| joint and corroded service pipe, as well as cleansing 
| the mains from all deposits or scale. Our mains are 
all laid under water, and any defect in a joint or rust 
hole in a service produces a flow of water into the 
main, accompanied by a deposit of earth, which would 
ultimately fill the pipe. This water must be pumped 
out at great expense from the drips, and compels us 
to be very particular about joints and service pipes. 

When an increase in the normal pumping of a drip 


cub. ft. per mile of 








The cut ends of the side openings 

are securely plugged, and all stop-cocks shut off at the 
meters on every service attached to the main under 
| treatment. A piston, made of a cylinder of hard 
| wood of smaller diameter than the main (but provid- 
ed at front and rear ends with stout rubber discs fit- 
ting snugly the interior bore of the main) is then in- 
serted in one end of the main, and a cast iron cap is 
secured to the pipe, closing this end. 

To this sap is fixed a hose coupling to which is at- 
tached the hose of a steam fire engine. Water is than 
pumped into the main, the pressure of which drives 
the pistcn forward, carrying all sedimentary deposit 
and other obstructions before it, and proving all 
joints behind it. ‘Wherever a defect of any kind, 
either in castings, joints, or corroded service pipe e¥- 
ist, the pressure of water discovers it, and a surface 
leak marks the spot. When the piston has reached 
the other end of the main it leaves the pipe as clean 
as a gun barrel, and every leak is found and repaired. 
This operation is simple, certain, and not expen- 
sive. It need not be repeated on the same length of 
main oftener than once in fifteen years. The pres- 
sure of water required to force the piston through 
ranges (according to condition of pipes) from 50 Ibs. 
per square inch for large mains (say 12 inch to 20 
inch) to 100 lbs. for 3 inch to 4 inch. I have seldom 
found the ordinary lead joints, when well caulked, to 
leak under a pressure of 75 lbs. per inch. 

I attribute our small loss of |gas principally to this 

crucial testing of our mains and services, and to the _ 

fact that we have for many years been replacing all 
our éron service with lead pipes instead. These latter 
are practically indestructible, while the wrought iron 
tubing does not average more than seven years of life 
in our soil, which is strongly impregnated with potash. 

I have written in a hurry: but should you wish any 

further details shall ba glad to furnish them. 

Sincerely yours, , Eng’r. 





Remarks By J. R. 8.—This company supplies about 
3,600 lamps, none of which are metered. The aver- 
age pressure in certain districts is carefully taken at 
stated periods, and the burners for each district are 
adjusted to consume the specified quantity par hour ; 
under the average ascertained pressure of the district. 
The proving under water pressure by a traveling pis- 
ton is a patented one. 

As the per centages of loss are not expressed di- 
rectly, I give them herewlth : 


1872..crcccccccecs.cccccocees 2 2-10 por cont. 
1878 ....00 0. 0seerersree covees 1 7-10 " 
1BTS oc sevicocsevecsse sccsees 1 8-10 x 


The readers of the above letterfrom the ‘‘B” com- 
pany will joim me in regarding it as an exceedingly 
curious and valuable contribution to the literature of 
coal-gas. The street loss reported is probably lower 
than that of any company iu the world; and the repu- 
tation of the author for exact investigation is such as 
would probably convince the most doubting Thomas 
of the truth of the figures given. 

The use of lead servicss, as a substitute for the 
very perishable wrought iron tubing commonly em- 
ployed, has long been advised by certain transatlan- 
tic brothers ef ours ; and is well worthy the consider- 
ation of all. 

I will forward other letters by an early mail. 

Respectfully, 
James R. Smepsena. 
Mr. Allen’s Reply to Mr. Patton. 
4 Wasren Sr., N. Y., Dec. 8, 1875. 

Mr. Editor: Mr. Patton isat liberty to call my expo- 
sure of his groundless assumptions an ‘‘ attack” up 
on him, or to deal in any amount of slang which he 
deems wit, when he answers me. Bat when he pre- 
sents himself in public as a teacher or adviser on the 
subject of gas manufacture, he ought to know some- 
thing beyond mere “petroleum,” and that it will 
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give light. He has the right to present and advocate 
any method of making gas which he thinks is the best. 


| 
| 


But Mr. Patton, in his usual course of dodging any | ery; 20 per cent., or £122,000 for new and additional 


discussion of the composition of water gas, and with- 


But let him hoist his true colors and not mouse | out haviug ever examined the results produced by us, 
around. and while hide-bound with ‘‘ pure oil gas,” | intimates that we are attempting ‘“‘to manuf. cture 
pretend to be giving disinterested advice, and ina | imitation coal-gas.” Well, I will merely say, that if | the course of the night. 


covert manner, condemn what ke has never seen or 
investigated. 

Mr. Patton has, for along time, been gassing in 
the public papers about ‘‘dilutants” (pity that our 
Lexicographers are so ignorant as to spell it ‘ dilu- 
ents) and he has with as much self complacency as 
though he thought wisdom would die with him, pro- 
nounced ‘‘ any dilutant” to be ‘*a mere temporary 
subterfuge only,” and now in your last issue he re- 
peats the intolerable absurdity, ‘‘ that gas which will 
not give any light is not worth any money for illu- 
minating purposes.” 


| 
| 
| 
| 


| 
| 





we are doing so, we have succeeded in making the 
imitation far superior to the original, and if any one 


doubts this, he can, by a visit to the city of Pough- | 


keepsie, N. Y., where both kinds are produced, sat- 
isfy himself by a comparison. 


About 60,000 feet a day of this ‘‘ imitation gas” | 


are used for lighting in that city, with the greatest 
satsfaction to the consumers. The professor of chem- 


| 
istry in Vassar College, in a note enclosing payment 


of his gas bill says, ‘* Your gas yields a pure and bril- 
liant light, in every respect unsurpassed.” Are those 
who made the original, which we are charged with 


Furthermore, he grossly misrepresents me, and un- | @ttempting to imitate, troubled often with such ex- 
blushingly alleges that the substance of my state-| pressions from their consumers? And if they re-| arising from the destructive distillation of the 1} mil- 
ment is, ‘‘that worthlessness is value, and that any | ceived them, would they think that a little cheap wit, 


person who says it is not is untruthful ” 
Such a mode of answering an opponent merits a 


or a sneer was a proper answer ? 
A short time since, a gas engineer from London 


severe rebuke. Mr. Patton does not seem to be able | Spent two days at Poughkeepsie, examining the new 


to comprehend the fact, known to every man hefore 
he is half competent to give advice on gas mannufac- 
ture, that the element in gas, which in itself has no 
light, and is, therefore, called non-iwminant, is of 
great value and actually indispensable, because it is 
the inflammable part of gas, and furnishes the heat 
without which there can be no light. Why does a 
pine knot, or an Esquimanx lamp, or ‘‘ pure oil gas’ 
smoke? Simply, because there is too much carbon 
present, while the non-illuminant, ‘‘ that gas which 
will not give any light’’ but only heat, is deficient, 

What man of any scientific knowledge or experience 
will contend that because guano is a rich fertilizer. 
therefore it should be used pure, sprinkled with the 
thumb and finger on the land; and that any dilution 
of it is a detriment, and ‘‘a mere temporary subter- 
fuge only”? It would be as senseless as Mr. Patton's 
ideas about gas. 

The mere fact that coal gas, so long and so. exten- 
sively used, contains abont ninety-three per cent. of 
such non-illnminant, or ‘‘ that gas which will not give 
any light,” utterly refutes Mr. Patton’s preposterous 
theory, But then he condescends to tolerate this evil 
in coal gas, ‘‘ asa tribute to established usage and in- 
vested capital,” and because it is inseparable from 
its production.” 

A wonderful concession for a covert advoeate of 
‘*pure oil gas ” to make, not to the intelligence of 
the great fraternity of coal-gas manufacturers, but 
** to established usage and invested capital”! ‘*A 
Daniel come to judgment”! Is it very flattering to 
those who persist in making gas from coal ? 

Now, I believe the true ground is simply this. All 
gas made from oils or rich coals must be diluted to 
make it merchantable. The question then arises— 
What is the best diluent ? 

I reply, that a permanent, incondensable, non- 
illuminating gas, of moderate specific gravity, and of 
the highest calorific intensity is, in my judgment, the 
best, because when made, it is not lost again by con- 
densation, and it creates a heat which gives brilliancy 
to the minute atoms of carbon, constituting about 
seven per cent. of the whole, which have been added 
to sucb diluent, either from rich coals or oils. Then 
as to the commercial value, that diluent having the 
above qualities. which can be produced at the least 
cost, is preferable to all others. 

And now, without dodging under any cover, or 
pretending to be giving any disinterested advice, or 
caring whether Mr. Patton calls it ‘‘ greased wind or 
oiled water,” or anything else hs pleases (except a 
‘*pure oil gas” humbug), I openly avow that I am 
interested in what I advocate, and that I fully believe 
that ‘‘ water gas,” as made under our process pos- 
sesses all of the above requisites of the best diluent, 
and that, with the proper per centage of the illumin- 
ating element added to it, either from rich coals or 
oils, the result is, the cheapest and most brilliant and 
permanent gas made in this country. 





works and our process, and the gas made, and hay- 
ing examined various other processes, including those 
for making oil gas, expressed his opinion that ours 
was superior, and came nenrer to the results claimed 
than any he had seen. With all the merits, scientific 
and practical in our favor, Iam content to let Mr, 
Patton praise his smoky idol, ‘‘ pure oil gas,” only 
advising him not to condemn what he has never in- 
vestigated, and does not comprehend. 

H. P. ALLEN. 

Gas-Hight Intelligence. 

Great Britain. 

Repvuction in THE Price or Gas.—The Pheenix 
Gas Co. have issued notices that the price of gas sup- 
plied by meter will be reduced to 3s. 6d. per 1000 
feet, ae from Christmas next, (that is, from the date 
of registering the index of each meter respectively). 


The Congleton Town Council have just reduced the 
price to 4s, 2d. per 1000. 





Swansea Gas Worxs.—Messrs, Willey and Ford, 
gas engineers of Exeter, have just completed the erec- 
tion of four new purifiers, each 20 feet square, with 
hydraulic lift and 18 inch centre valve, at the Swan- 
sea gas works, and which are working most satisfacto- 
rily. . The same firm has also been favored with the 
contract for the erection of a new 60 feet telescope 
gasholder aud cast iron tank, to be erected forthwith 
at the works of the Aberdare Gas Co. 


Complaints of the quality of the gas supply are 
abundant at Leeds, but the corporation make no sign. 
The case is quoted as an instance in which a corpo- 
ration in possession of a gas undertaking have failed 
most conspicuously in giving satisfaction to therr con- 
stituents, nd or no reason that we can appreciate. 
They bought up the companies at a cheap rate, and 
the borough is favorably cireumstanced for a good 
and cheap supply of gas. 

Gas shares continue in great demand, and accord- 
ingly rise in value. The reason, perhaps, is not far 
to seek. The collapse of many foreign securities (?) 
has caused a diversion in favor of sound home invest- 
ments; and among these gas shares stand in the fore- 
most rank. We need not conceal an opinion that a 
more popular appreciation of the value of gas prop- 
erty strengthens enormously the case of the compa- 
nies. 

The total amount of capital invested in the eight 
metropolitan gas companies is ten millions sterling. 

The gross eqpenditures of the gas companies in the 
year 1874 amounted to £620,000, of which 55 per cent, 
or £470,000, was paid for new buildings and machin- 


mains, and the remaining 5 per cent. for new and ad- 
| ditional meters, fresh land, and law charges. 

| In mid-winter some of the largest gas works have to 
| send out as much as 17,000,000 cubic feet of gas in 


Some of the gasomoters are now 140 feet diameter 
| and 70 feet high, and have a capacity of upwards of a 
million cubic feet. 

The gross quantity of gas supplied to the entire 
metropolis now is as much as 14,000 millions of cubic 
| feet per annum, which is at the rate of 38} millions 
| of cubic feet per diem. 

To produce this enormous volume of gas about 14 
million tons of coal revuire to be carbonised, or 
| ‘*coked,” in the course of the vear. 
| Each ton of Newcastle coal produces on an average 
| 10,000 cubic feet of gas and 1 cwt. of coal about 24 
bushels of coke. 
| The cost of the coal alone for lighting London with 
| gas amounts to 1} million of money per annum, 

Thg value of the “‘ residual products,”’ such as the 
coke, the breeze, the tar, and the ammonia liquor, 


| lion tons of coal, is as much as £700,000 per annum, 
The ‘‘ gas rental” of the entire metropolis is just 
|upon three millions of pounds sterling, including 
| rather more than a quarter of a million paid for the 
public lamps; so that not quite 2? millions are paid 
| for the gas supplied ‘‘ per meter.” 
| The t otal length of the streets of ‘‘ London accord- 
| ing to Act of Parliament,” is 2.500 miles. 
| The total length of the gas-mains throughout Lon- 
| don is more probably 5,000 than 10,00 miles, as is 
| generally supposed. 

The total length of the Paris mains is only 960 
miles- and those of Dublin 3,000. 

The average eqpense of laying down these mains is 
about £770 per mile. 

The cost of the repairs and renewals of the street- 
mains comes to £63,000, odd in the course of the 
year, which is at the rate of just upon £25 per mile. 

The number of street lamps throughout London is 
54,000 odd (instead of 360,000! as assumed by Mr. 
Barlow), or one lamp to about every eighty yards of 
roadway. 

The gross cost of erecting the 54,000 street-lamps 
could not have been less than 135,000. The street 
lamgs consume just upon one thousand million cubic 
feet of gas per annum. 

The gross cost of the gas consumed hy the street- 
lamps is upwards ofa quarter ofa million pounds 
yearly. The entire street lamps of London consume 
as nearly as possible three millions of cubic feet of 
gus nightly, which represents an averagé of 300 tons 
of Newcastle coal carbonized per diem ; and though 
the coal alone required to light the streets of London 
every vight costs £375, the expense of the public 
lamps is less than the tenth of a farthing per night to 
each of the four million inhabitants --Journal of Gas 
Lighting, 


| 








American Patents. 





ImpostTant New Orper or ComMMISSIONER OF Part 
ENTS.—The acting Commissioner of Patents has re- 
cently issued the following order : 

Unrrep Srares Patent Orrice, 
Wasuineton, D. C-, September 29, 1875. 

Employees of the office have been strictly prohibit- 
ed, under penalty of dismissal, from furnishing copies 
of official records except when ordered through the 
regular official channel. It is understood that the 
practice has grown up partly because of the difficulty 
in procuring copies by regular order when required 
for immediate use. That nosuch inconvenience may 
arise, orders for copies needed immediately will, upon 
special request, be made specially and fi led at once. 

Exuis Spear, Acting Commissioner. 
Patents issued for week ending Nov. 16, 187% 
Class. Number. 
Carburetter—S. McKissock, Alleg- 

heney, Pa. ; filed July 15, 1875... 27 
Gas Apparatus—J. H. Eichholz, 

Brooklyn, F. Y. ; filed September 

26, 1875 ....ccccccccccscccsscscccrverccces 
Gas Retort Lid—H. Collinson, Bos- 

ton ; filed October 13, 1875........ 66 
Lantern and Dinner Kettle com- 

bined—W. W. Price, Petitcodiac, 

Canada; filed March 18, 1875..... 65 
Electrical Water Raising Apparatus 

—Elias Ponvert, Jr., N. Y.; filed 

September 13, 1875..........cs0sese 50 
Steam Pamp—James McCormick, 


| & For other reading matter see page 230, 
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15 AND 20 CANDLES. 





ued its work yesterday at the Fifth Avenue Ho- 
tel: 

W. A. W. Wilkinson was then examined in re- 
lation to the quality of gas supplied by the differ- 
ent city companies. He is Assistant Professor 
of Chemistry in the College of the City of New 
York; he has been employed in testing the gas 


that of the Manhattan averaged fifteen-candle 
power ; that of the Mutual about twenty candle 
power ; the difference arises from the mode of 
making the gas; the Mutual works under a pat- 
ent process, which involves the use of naphtha, 
a product of petroleum ; the Manhattan uses coal 
only. The Mutual was the least expensive pro- 
cess ; the witness had no interest in these patents, 
but was employed from day to day by the engi- 
neer of the Mutual to test the gas in order to 
prevent their product from attaining too much 
power, as the gas then would smoke. 

We cut the above from the New York Herald, 
of December llth. It seems to us that thera 
must be either some misprint or some mistake in 
this statement. We understand that the object 
of the special ‘‘ Senate Committee of investiga- 
tion,” is to collect facts with reference to any 
matters whereby the city treasury is defrauded, 
etc., etc. 

Now, if the illuminating power of the gas fur- 
nished the city is as low as stated above, then 
the city fails to get what it contracts for by about 
six per cent. From the well-known character of 
the Comptroller of New York, it is not to be sup- 
posed that this would be allowed, and if a rumor 
of such a shortcoming on the part of any con- 
tractor were to reach him, he would doubtless at 
once refuse to pay the bills until satisfied that 
the contract was fulfilled according to the letter, 
It would certainly be a short-sighted policy for 
any gas company to lay themselves liable to such 
an extent, for while in the case of a private con- 
sumer they may be quite independent, and cut 
off the supply if the bills are not regularly paid ; 
when it comes to the matter of the thousands of 
city lamps, it is another thing, for the city can- 
not be left in darkness in the first place, and, 
secondly, it would be no small undertaking to 
cut off all the city lamps. Aside from all this it 
would seem to the casual observer that the gas 
referred to was of more than 15 candle power, 
| but in this any one may be mistaken, of course. 
| The success which has thus far attended the Mu- 
tual Company, in furnishing gas of higher illu- 
minating power than the others, may be due to 
the superior chemical advice which they receive 
from the College of the City of New York ; but if 
so, many people have been Jaboring under a mis- 
take, for there has been gn impression that what- 
ever of success the Mutual has obtained in the 
quality of their manufacture, has been due to the 
untiring and persevering efforts of their engineer 
who has probably had as much experience in 
making gas from naphtha on a large scale as any 
dozen men in the country. He has doubtless 
had difficulties to contend with in getting at the 
true way of manipulating the naplitha ; and, if 
we are correctly informed, the process now used 
is different from anything covered by the patents 
owned by the company. 
| However great these difficulties may have been, 
| the reason given at the close of the above extract 
for employing the chemical + killed talent of the 
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"| a very good one. 
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made by the Mutual and Manhattan companies ; | 


The Senate Committee of Investigation contin- | m 


We hope at some not very distant day to be 
able to give our readers a full account of the 
anufacture of gas at the Mutual Company, and 


| then they will be able to judge of it for them- 
selves, 


| 
| 


We have heard it rnmored, and we wish it dis- 
tinctly understood that we give it merely as a 
rumor, that the Chemical Department of the 
College of the City of New York has been in the 
habit of holding up to its students, as the ‘‘mod- 
el works of America,” the New York Mutual’s. 

Has the fact of being ‘‘ employed from day to 
day” been the means of giving superior facili- 
ties for seeing the perfections of those works ? 
And is it possible that there is nothing that 
would be worth while for students to know in 
any other process or in any other works. Teach- 
ers should above all things be impartial, and we 
can not but think that the above rumor must 
have been distorted ; for if a teacher in a public 
institution should so make invidious compari- 
sons, it would be at once questionable if he would 
not better serve the public interest, by yielding 
to others the duty of imparting true knowledge 
and devoting his talents exclusively to those who 
were willing to employ him from day to day. 








HEAT UNITS—I. 





We give the following extract from Jron, of 
Noy. 13 ; aud we do so under the belief that when 
the question is—‘‘ what results can be obtained 
by the use of a given amount of fuel? ”—the 
true basis of arriving at the comparative value 
of results is to be found in reducing the whole 
matter to a common basis or unit. We trust that 
our gas engineers may take hold of this matter, 
and see if a common standard may not be arrived 
at, so that when it is desired to get at the com- 
parative cost, or value of different processes, all 
may have the same standard to start from. This 
will of course necessitate a careful division of the 
different items that enter into the manufacture 
of gas, so that the profit and loss of each item 
could be worked out by itself. The following 
article was translated from the Swedish, for Jron, 
and was written by Richard Akerman, Esq., of 
the Stockholm School of Mines.—It is a plain ex- 
planation of the subject of heat units, and we 
would ask for it a careful perusal. It was written 
more especially in connection with blast furnace 
operations, but it seems as though the same 
principles could be applied in analyzing the ope- 
rations of gas works: 

**One of the principal conditions for a proper 
carrying on of business is unquestionably a clear 
and perspicuous bookkeeping, which arranges all 
the separate payments and receipts under proper 
heads, and in consequence thereof shows dis- 
tinctly the debit and credit of every account. If 
every department of the business has not its own 
account in the reckonings it is only possible to 
see from the balance how the whole and not how 
every separate part of the business has succeeded. 
In other words, there is thus no indication given 
of the alterations necessary for reaching a better 
result, because for this it is requisite that there 
be at least a possibility of ascertaining what de- 
partments of the business gave the smallest re- 
turn, and which of the outlays were the least ne- 
cessary. 

We cannot, however, as everybody knows, ar- 
rive at any balance without the help of more or 
less tiresome figures, and this, unfortunately, is 
the case here too, on which account I will endea- 
vor, as far as possible to state this ‘‘ balance” 
so that those who are not interested in any exam- 





ination of details may be able with the greatest 


Does any one suppose that a| possible ease to gather the cyphers arrived at, 
| which are of the greatest importance in practice 
| without being under the necessity of troubling 
| themselves on this account with the deductive 
processes by which they are obtained ; but, on 
the other hand, I consider myself also bound to 
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state the special calculations so fully that they | 
may with the greatest ease be examined by those 
who are disposed to revise them. 

As this paper is not intended solely for those | 
who are at home in natural science, but, on the 
contrary, is written with a view to influence prac- | 
tice, it may perhaps be necessary in the first 
place to state the principal physical data on which 
the following calculations are founded. 

Heat Units and Calorimetric Heating Effect. 
—It ought first to be stated that when one sub- 
stance enters into a chemical combination with 
another it commonly takes place with a develop- 
ment of heat, and that the heat thus developed is 
called the ‘calorimetric heat” of the substance 
in question in relation to the other substance 
with which the combination takes place. For 
measuring this heat there are used so-called heat 
units, by a heat-unit being understood (in Swe- 
den) the quantity of heat which is required to 
raise the temperature of one Swedish pound of 
water ( 0°937133 lb. avoirdupois), one degree of 
the Centigrade thermometer. Thus when it is 
said that calorimetric heating effect of burning to 
carbonic acid one weight-unit of carbon is 8080 
heat-units, we understand hereby that when one 
weight-unit (1 lb.) of carbon is burned to car- 
bonic acid, so much heat is developed that 1 Ib. 
of water may thereby be heated 8080 deg., or, 
which is the same thing, that 8080 lb. of water 
may thereby be heated 1 deg. Cent. But when 
1 lb. carbon is burned to carbonic acid it com- 
binés with 16 : 6=2-667 lb. oxygen, and we can 
speak both of the calorimetric heating effect of 
carbon per weight-unit of itself and per weight- 
unit of oxygen, understanding in the latter case, 
if we still keep in view its burning to carbonic 
acid, not as formerly the quantity of heat devel- 
oped during the burning of 1 lb. carbon and 
2°6667 lb. oxygen to carbonic acid, but the heat 
which is. given off when 6 : 16=0°375 lb. carbon 
combines with 1 lb. oxygen to form carbonic 
acid. The calorimetric heating effect of carbon 
when burned to carbonic acid per weight-unit of 
oxygen is therefore 0°375 x 8080—3030 heat units. 

One substance, however, as is well-known, may 
commonly enter into several different chemical 
combinations with another ; and this is also the 
case with carbon, which may not only, as has 
been already mentioned, combine with oxygen to 
form carbonic acid, in which case one equivalent 
(six weight-units) of carbon takes up two equiv- 
alents (sixteen weight-units) of oxygen, but also 
to carbonic oxide, in which case one equivalent 
(six weight-units) of carbon combines with one 
equivalent (eight weight-units) of oxygen. For 
these different stages of oxidation the calorimet- 
ric heating effects of carbon per weight-unit of 
itself are quite different, its heating effect when 
burned to carbonic acid being, as has been stat- 
ed, 8080 heat-units, while on the contrary, when 
burned to carbonic oxide, it is only 2473 heat- 
units. But in the same proportion as the heat- 
ing effect of carbon when burned to carbonic 
oxide is low, is the calorimetric heating effect of 
carbonic acid when burned to carbonic acid, 
on the other hand, high, so that the same amount 
of heat is always developed, whether a certain 
weight of carbon is first burned to carbonic ox- 
ide and afterwards to carbonic acid, or the same 
quantity is directly oxidised to carbonic acid. 
Thus there are given off during the burning of 1 
Ib. carbon to carbonic oxide 2473 heat-units, 
whereby (6+8) : 6=2°3333 lb. carbonic oxide is 
formed, and its heating effect when burned to 
carbonic acid per weight-unit of carbonic oxide 
is 2403, there must be developed during the 
burning of the quantity of carbonic oxide in 
question, the considerable amount of 23333 x 
2403=5607 heat-units, which, together with the 
2473 heat-units generated during the burning to 
earbonic oxide, make 8080 heat-units, or as much 
as if 1 lb. carbon was directly burned to carbonic 
acid, 

The calorimetric heating effects of different 
substances have in general been ascertained by 
direct experiment ; but, on the other hand, it is 
received as an axiom that when a chemical com- 
bination of two substances is broken up, as much 
heat is consumed or rendered latent as is given 
out at their combining. If (6+16) : 6=3°6667 
Ib. carbonic acid is decomposed into 1 1b. carbon 
and 2°6667 lb. oxygen, 8080 heat-units must be 
taken up or rendered latent. From this and from 
the circumstance just stated that the same quan- 

tity of heat is developed, whether a certain quan- 
tity of carbon is burned at once to carbonic acid, 


| 


or first to carbonic oxide, which is afterwards ox-| but call it a good time ; and when the represen. 
idised to carbonic acid, it follows quite clearly | + : 
that if 1 1b. carbon is first burned to carbonic 
acid, which, through contact with red-hot car- 





atives of a great interest, like the gas interest, 
| go abroad to get information, and post them- 


'bon, is afterwards reduced to carbonic oxide, | Selves in important matters connected with their 


whereby 1 lb. carbon in addition is consumed | 
(CO,+C="CO), the difference between the heat | 
which is hereby developed and consumed must | 
be equal to the quantity of heat which would | 
arise from the burning of 2 lbs. of carbon at the | 
same to carbonic oxide. 


official relations and responsibilities, would it 


not be far better if they went under the direction 
and at the expense of the companies they repre- 
sent, and in whose interest solely they are bound 
to act? The courtesy and liberality of the coal 
|companies’ officers is well-known, aud there is 
2A oar recom | probably not one of them who would not be very 
EXCURSIONS. me myosin of giving the fullest information about 
| his own mines, if visited m the way suggested ; 


— } 


| and in this way the gas companies would become 
cole diaprcer cole. crmanggenstine came eer congeners in sehen ore 47 el 
i Sone i ae dma A al | theywould if their representatives had their at- 
4 . . , |tention directed solely to one property. It is 
pany in the Eastern States, who, it states, were |Very true that gas men stay at home too much, 
expected to arrive in that city on that day. Now, |and this arises naturally from the duties of a 
we do not doubt but that a most hearty welcome | Practical gas manager, What is wanted is a 
- . | more extended range of observation, and a fuller 
would have been given every one of them, had | interchange of ideas and experience, and the 
they all arrived, and that those that did arrive | companies themselves should enable their officers 
were shown every attention and courtesy, both | to have it. 
there and elsewhere. We deem it no more than | 
just to say that many names on the list were not 
there. That they were invited to join an excur- | 
sion to the coal regions is doubtless true; but} With this number we close the XXIII volume 
why herald the arrival of men who never started | of the American Gas-Licut Journan. Of its 
from home? Why not give the list exactly as it | Success in the past we must ask our readers to be 
was? Certainly, the names of those who did go | impartial judges. Of the future we would speak 
were sufficient to give the utmost respectability | With extreme diffidence ; but we trust tbat there 
to the party. Why, then, ivtimate that others | May be nothing to complain of which honest ef- 
were there, when some of those others were at | fort on our part can prevent. We begin our next 
home attending tothe arduous duties of their 'volume with an additional number of pages, in 
various positions, and others confined to their | order to give more reading matter, and meet the 
beds by illness? No doubt it is a beneficial |demands of our advertisers. We would again 
thing for gas managers to go and visit the differ- |urge upon those engaged in the manufacture of 
ent coal properties whose products they are liable gas, to avail themselves of our columns in impart. 
to be called upon to use. But, is a party starting | 9g information upon points of interest, and in 
out under the guidance of any one interest likely | asking for the same when difficulties present 
to get the most perfect knowledge of all the coal themselves. We wish the gas people to feel that 
fields, and to be able to compare the different | the Journal is their paper, and devoted to their 
mines and their products as thoroughly and sat- | interest first and foremost. Wishing our patrons 
isfactorily as if a few engineers, say two or three, | each and all a Merry Christmas, and a Happy 
started out together on their own hovk, and | New Year, suggesting that subscriptions are now 
quietly visited all the different properties, or | ue, we remain, respectfully, G. W. D. 
those that they were most likely to be called up- | 
on to give an opinion about, and to use, perhaps, 
in their own works. Far be it from us to detract 
from the benefits to be derived from travel; and ~~. — — 
we would unhesitatingly advocate more liberality| PT ospective or Geometrical Drawings 
on the part of gas companies towards their engi- | of ame and Apparatus, suitable for Exhibition Pur- 
neers, superintendents, etc., in the way of ena- [panes Finest werk, Address 
bling them to go and study the coal regions thor- 
oughly. It would undoubtedly pay most com- | ___ 
panies to send out their officers in this way, not 
at the private expense of the officers, but at the 
companies’ expense, and thus be able to get reli- 
able information direct from headquarters. But 
is not the matter of excursions objectionable when 
conducted in any other way than this? Let the 
party in whose interest the officer travels pay the | 
expeuse ; then all ground for criticism is at once | 
removed, and the information gained and judg- 
ment formed cannot be charged with being biased 
by anything. 

We understand that the excursion referred to 
was managed somewhat on this plan—that is, 
each one was expected pay his personal expen- 
ses, excepting ‘‘car fare”; but would it not 
have been better if even the latter item had been 
left for members to pay, each for himself. Why 
pay for a man’s railroad tickets any more than 
for his board? We know that advertising pays, 
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F. H. MULLER. 
126 East 52nd Street, N. Y. 


GARDNER BROTHERS, 

Clay Cas Retorts, 

Retort Settings, 
Fire Bricks, Etc. 


Works, Lockport, Westmoreland Co., Pa.) 
Office, 964 Fourth Avenue, 
PITTSBURGH, PA. 


fd. R. SCOTT, 
Gen’l Agent for New England, 
208 Washington St., Boston. 
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IMPORTANT TO PLUMBERS AND 
GASFITTERS. 
will ‘pay you to make. Expend one dollar and 
save hundreds. 
and coal men understand that as well as any one. 
it i uestion whether it is not better to let 
Pans ee 4 | A book of Instruction with valuable Tables and Receipts ; a 
| Hand Book of Reference in making up Estimates. Yoa 
. : : } 
Presidents, Directors, Superintendents, etc., of | pea covers 75 cents; hound in cloth for Library $1.00 
‘ A oat aren 
gas companies to do it for them. If it is a good | by mail, free J. D. GALLOWAY, 
No. 345 North 10th St., Phil’a, Pa, 





A CHRISTMAS PRESENT that 
PLUMBERS and GAS FITTERS GUIDE. 
the coal men do their own advertising, than for 
ould place it in the hands of all your employees. 
time that is wanted, why have it by all means, | 296-2 
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Greenfield, Ohio, and S. R. Kelly, 


Baltimore, Md. ; 
SE eiiticsic scibieanecdsnateiaieess 


filed September 


118 


170,008 


Patents issued for week ending Nov. 23d, 1875. 
Gas Burner—A. M. Silber, London ; 


filed October 19, 


1B76. .c.cccpecceess 


Automatic Feed and Absorption Car- 


buretter—S. Austin, N. Y. 
issue) ; 
Chandelier—F. 8. Shirley, 
ford, Mass. ; filed July 


(re- 
filed November 13, 1875... 
New Bed- 
24, 1875... 


Hydrocarbon Furnace—H. M. Smith 


‘Chicago, Il. ; 


filed April 1, 1875. 


64 


64 


149 


Process for Preventing or Remov- 
ing Naphthalin Deposits in Gas 


Conduits—J. C. Tiffany, 
kie, N. Y.; filed Nov, 19, 


Coxsac- 
1875.... 


Electric Gas-Lighting—E. E. Bean, 


Boston. Mass. ; 


1875. 


filed October 15, 
Arranges gas-lighting cir- 


cuits so that they may be used as 


alarm telegraphs 


Photometer—P. 
delphia, Pa. ; 


Munzinger, Phila- 
filed July 6, 1875... 


Water Pipe--W. H. Lampson. Chi- 


cago, Ill. ; filed July 15, 1875.... 


Rotary Force Pump—A. 


filed June 10, 18765.....0.c0cccec..s00- 


Ventilating ame 2a ay etc. 
W. Kingham, 'N. Y 
30, 


N 


Carlin ; 


1B 7B..000s ,corcesscesecce sccveseseces 


; 


; filed June 


66 


64 


157 


167 


118 


. 166 





Gas Stocks. 


170,407 


6,745 


170,194.) 


170,198 


170,414 


170,305 


170,343 


170,174 


Quotations by W. B. Scott & Co., Bankers, 


24 Prine Srreet, New Yore Ciry. 


DEcEMBER 16, 


1875 


fe 


t2” All communications wiil receive particular attention 


ci Re 
Gas. Co.'s of N. Y. City. 
Capital. Par. 
Harlem ..... Rake $1,850,000 50 
Manhattan............. 4,000,000 50 
Metropolitan. eniieaes bbe 2,500,000 100 
Scrip... ip 
SON 5,000,000 100 
| 2. 2 ae 4,000,000 100 
Westchester....:...... 466,000 50 
Gas Co.'s of sees 
Brooklyn jab éctnsbeoes 2,000,000 25 
OiBONS.........22200000. 1,200,000 20 
$65 REED -.20cecee ne 
POOR ois sosnno sce nnvces 1,000,009 10 
Az Bonds - 
re Scrip one seeed a. ese 
Metropolitan. .......... 1,000,000 100 
See 1,000,000 25 
Williamsburgh - ee 1,000,000 50 
Scrip 
Out of Town Gas Companies. 
Buffalo Mutual, N. Y 750,000 100 
Baltimore, Md........ 2,000,000 100 
Brockport, N. Y..... 25,000 
Citizens, Newark. ...* 500,000... 
Derby of Conn....... 160,000 100 
East Boston, Mass. . 25 
Hannibal, Mo......... 100,000 100 
Hartford, Conn...... 700,000 25 
Hempstead, L ...... 40,000 100 
Jersey City ............ 886,000... 
Jamaica, L. I......... 25,000 100 
Jacksonville, Il...... 120,000 50 
Lewistown, Maine... 400,000 100 
Lima, Ohio............ 60,000 100 
Laclede, Mo........... 
Peoples, Jersey City Ses 
Peoples of Albany... 1,000,000 100 
Peoples of Baltimore 25 
Rochester, N. Y...... 100 
Richmond Co., S. I. 300,000... 
Fort Wayne, Ind..... 100 
Woonsocket, R. I.... 150,000 100 
Halifax N. 8........... 400,000 40 
Hamilton, Ontario... 150,000 40 





The growing use of kerosene in Brooklyn, resa- ‘ting | poses. Gas companies, or those w 
from the increase of 70 per cent. on bills to their con- | 
gas companies, compared with the | 
asme month of last year, causes a return of 1000 me- 
tres per montb. This naturally hasa depressing effect | 


sumers by the 


on gas stocks generally. 


Sales of gas stock at auction since our last issue are | 


Bid. Asked. 
139 140 
209 212 
155 157 
103 105 
109 110 
149 150 
100 105 
245 aaa 
153 156 
101 mad 
99 100 
96 98 
95 98 
103 105 
128 135 
150 155 
100 102 
bn 50 
1906 bes 
85 
dd 
man 80 
112 115 
58 60 
41 43 
ne 100 
160 bak 
i 100 
80 90 
on 75 
10 ae 
ine 123 
130 sti 
ae 60 
108 
50 — 
100 105 
dans 105 
100 oe 
148 150 
1123 


5 shares of Metropolitan Gas Company, N. Y., @ 157; 
20) Metropolitan Gas Co.'s Scrip, @ 1044; 


New York Gas Co., @ 147 @ 1524; also 314 shares of 
Manhattan Gas Co., at 309} @ 311 





126 shonen | Corporations, Parks, public and private use, also for clusters | 
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PRICES OF FOREIGN AND DOMESTIC GAS | 
COALS. | ‘Abpertiocts Ander. 
{Reported Expressly for this Journal.) Bs ——— —_—_—_ —— 
Paice yh: In rocking for advertisements, see figures 1 to 12, within 
- | brackets, of ertis 
English Cannel. rackets, at head of advert rreae, pages, 
ee pene $17 00 @ 18 00) . — 
a RRR ER ha PRI 16 50 @ 17 00| GAS BURNERS, APPARATUS, ETC. 
English Caking Coals. | American Meter Co.—West 22nd st., N. Y., Arch and 92d 
EE STIR TEST $5 75 @ 0000) 8t., Phil., 548 Washington st., Boston.... © ......++.+05s 11 
RUINED GE 50nd Scvavnncnsivnsstddcceces ox 11 50 @ 12 00 | Cast Iron Gas and Water Pipe—S. Decatur Smith, York and 
Rritish Province Coals. DOVER AARON; PUMA, PB. ooo soos occ occ vcdass od ineddecees ~ 
GL . < Sogiedidehiudeumbe tabeletatbeativdhes ee odds 6h <0 2 25 | Cast Iron Gas and Water Pipes—R. D. Wood & Co., Phila- 
Biock House—At Mines, $1.87, Gold..................... 0 00 delphia Pa : - 10 
Caledonia—At Mines, $1.75, Gofd.............-----...... TF Fil amen smithiae magpie’ gt sadenlatee aeeep. sayeth, aes ce 
Litsle Glace Bay—At Mines, $1.78, Goid.......... 2 00 | Cast Iron Gas and Water Pipe—Jno, McNeal & Sons, Bur- 
Lingan—At — PD Aika subintaies inpasdune 0 00 | MUNN, Mii Fae odes ss snsveenssdced Veowsebghete dois vpsess 8 
BVGROF— OE MING ion. 5 a0 00 00s 50s soccscccccavecsces 3 00 | > 
“” Reserve, $1.15, GoldMine............. 22227277 $95 | Franklin Foundry and Pipe Works—Jas. Mamhall & Co., 
is’ IEE ote cBcsrscroccceecctecce, —| 8 Nineteenth street, Pittsburgh, Pa..............-0++0++ 2 


Daty, 75 cents per ton, gold. Freight to New York $2 95 | Gas Valves (Chapman) 75 and 77 Kilby st., Boston, Mass... 3 








| (urreucy. Cost of above coals delivered in New York, $5 25 | Gas-Burners—C. Gefrorer, 248 North 9th st., ghila. , Pa. .. 9 
| @ $6 004g, tine ) , | Gas Purification—St. John and Cartwright................. 5 
om Guious aaeaon vania Coals. 96 10 - Gat Meters, etc.—Harris, Griffin & Co., 12th and Brown 

- ? —At / o. APT ° ° a | > 
\ Womens ts kane. $+ $ $e streets, Phiia.. Pa. way ssbesssaseecseseeseeseranesesen ss 10 
(In New York both the above coals $6 50) | Gas Meters, etc.—Wm. W. Goodwin & Company, 1012 Fil- 

ES EL Ie EE IEE, 650 @000| ers wheat, DOM, Bilas 6 c00hns: <ccondowibnesshacetnied’>s 1? 

NN dn a ranean Enact 650 @ 0 00| Gas Meter Manufacturers—Harris & Bro., 1117 Cherry st., 

MP cbesensdbeees ob 6 aepseqs cevuccebé bens 650 @ 0 00 IS TUR inc cnceetne ast asetegobras See. opccesses 1 

ww est Virginia Coals. | Gas Fixtures, Etc.—Mitchell, Vance & Co., 597 Broadway... 7 
NG a, iin ponak on denis pamemel $650 @ 0 00 | Gasholders, Etc.—Deily & Fowler, 39 Laurel st., Phila., Pa.. 4 

eg OSES A AS -650 @ 0 00| Gas Screen—James P. Mahon, Boston, MASS........ +... 0206 

ii 6 on dasch dans dcdnasviodan 650 @ 0 00| Lime Hurdles.—Manhattan Lime Hurdle Co., Geo, W. Day, 
AMAR TERR GOD)... 00005000cccs0cceee sens 740 @ 000|_ Treas., No. 3 Railroad Square, Haverhill, Mass..... ..... 

IE pres dakcacs sos-cesooianee 650 @ 0 00| Lava Tips and Scotch Tips—Charles H. Meyer & Co., 227 

I ee kn, vwnincomcesdedin 650 @ 000| _Chestnut street, Phil. Pa.......... ..ss0 eseseeseeueunes 8 

eons oo cicons acco cccdece 650 @ 0 00 | National Tube Works Co., 78 William St, N.Y... 7 

Cloverhill of Virginia.......................... 600 @ 6 50| Patent Conically Slotted ‘Wood Trays—John L. Cheesman, 

McKenzie Compound Mixture.............. ; -—|p edb y tiny = en by a Py aR A eR oe 4 

ate — 
American Cannel Coals. Pelouze & Audouin Condenser—Jas. Smedberg, Sole 

Peytona of West Virginia................... $1250 @ 0¢000| Agent for U.8. San Francisco, Cal.; Henry Cartwrighf, 

Darlington of Pennsylvania..................... genenasey i $167 Groom street, PRIL, PR........s.ccccdsccvcecvcccicccseces 

Cannelton Cannel.................s00% aé5e6 11 00 Petroleum Gas—J. D. Patton, Trevertou® Pa............... 

Red Bank—at bins a ocdclhe vkabeandins ie 6 50} Patent Gas Exhauster—S. & Townsend, Agt., 31 Liberty * 

—at South AMbOV.......... cecsccccvccccees 7 DUNG, Tee S vce ded Sisebvides tvedetns vatoxwestl tuubhicenes 
awe Asphalts, GAS COALS 

Albertite of New Brunswick.................. 00 _ 

Ritchie Mineral of West Virginia............. 18 00 at Bait'e. Cannelton Coal Co. of West Virginia—J. Tatnail Lea, 825. 

SS Se ERE ig SE eee ae ae @ 1405 Chestnut street, Phila, Dike uakvcancdbenavtveecnameases 
Pitt oll Degpere Coal Co. Farman & Bros., Agents, 32 Pine st., 
The Penn Gas Coal Company have contracted with the WY, MONE chckbas dads cnopnode debiceckands 6456646 0be0Vesedee . 
PittsburghGas-Light Co. fur their entire supply for th en— | G#s Coals—Perkins & Job, #7 South st., N. ¥. J 
suing year from their Youghiogheny mines. New York and Cleveland Gas Coal Company—3s4 Fenn 
Avenue, 3 nyt > icennnaes Pie cages TIEN 6 
PO ERE aR yee a — Penn Gas Coal Co.—11 Merchants’ Exchange, 1, and 90 
TO GAS COMPANIES, AND CITY pall atrest, el ae ie} 5 apc acc ess fetes pet . 6 
eytona Cannel Coa 58 Broadway, 5 
GOVERNMENTS. The Newburg Orrel Coal Co,—Chas. w. Hays a Y in New 
York, Mery of mee ae | pon iby ane aeons 6 
rconnell Gas Coal—5: ay Stree’ more ; ie 6 
DYOTT’S PATENT Westmoreland Coal Ga--380 South ard Street, Phil i ee 
Yougheogheny Coal—Perkins & Job, 27 South 8t. N. Y.... 7 
CHAMPION STREET LAMP agen 
— eet NY, Mie tr: P. Kennedy, Office 98 
Doubles the Light with the same quantity of Gas used in iberty stree 4 ee Sere 
Cast-Iron Pipes and Fittings—B. 8. Benson, 52 East Monu- 
other Lanterns. Ali others waste half their light, illuminat-| ment seen, Baltimore, Md.............++- cid giimsciuiasics 
ing the sky, or if the top s of metal, absorb it. Continental Works—T. F. en NSD ps gy enki bald we 
Sreatz Tor Gass Lars sors G1o- Camden Iron Works, Camden, N W. Starr & Son. 


Gloucester Iron Works—J. Pp. Michelion, § Sec., 6 North 7th 










BULAR AND SQUARE become heated if inant oe = pamhe dae ae os sasnces ag heas nse samage> 4 
ill Street Foundry. —Geo. ey ‘o., Cincinnati, O.... 5 
a good light is put in them, and rain, | NUU.O0nr woundry-and Pipe Works Win, Smith. Garroli, 
hail or snow falling upon the HEATED! pike, Smaliman & Wilkins streets, Pittsburg, Pa......... 
GLASS BREAKS IT. When one giass is Oregon = Foundry—Herring & Floyd, 740 —o. 
b Pn a fir, PEE gs soy SP aE Pee ee 7 
— we — hes eee we Pascal Iron Works—Morris, Taskar & Co., Philaaelphia....12 
flame against the others and break | providence Steam and Gas Pipe Co., Providence, R. 1.— 
them, or destroy the entire Lamp. Bs hs PA UIs Gre Bb ae 50" chs ennee ccceccenssesanpece 3 


Nine-tenths of the breakage and cost of 
repairs of other street lamps is owing 


WATER METERS, PUMPS, ETC. 
Cast Iron Pipes for Water and Gas—Riley A. Brick, 112 


to that cause. TR nay bey ay Z wseceee's fi ose? tanta taba sce “tes secs 
“ “ alves for Water, Steam and Gas—Ludlow Valve Man’g 
Drorr’s “CUAMPION” is the only | Co, 940River street, Troy, N. ¥.......0.scecessee coeseees 4 


DOUBLE TOP—the only Lamp that has 
the Opaline White Dome, which is a 
never changing reflector ; it doubles the 
power of, and throws the light toa 
greater distance. It is also a perfect 
protecjor, shielding the heated top or 
the lamp from all inclemency of the 
weather, The white dome is kept cool 
by the passage of air between it and} the ;transparent globe 
below. Rain, hail or snow will never break either the globe 
ordome. The globe rests upun rubber cushions, and is sup- 
ported laterally by elastic springs, so that contraction or ex- 
pansion of the globe, or jrrring of the post wil! not break it. 
They can be cleaned in one-fourth ~he ime required to clean 
other lanterns. ‘Ihe metallic por*’ons are of iron, copper 
| and brass,and are the mo durable, economical, efficient 
and cheapest lamps in existeace. For public buildings, and 
wherever an ornamental and powerful! light is required, they 
are made in CLUSTERS of 2, 3, 4, 6,7 and 10 lamps, which 
have noequal in this o- any other s.antry for beauty, dura- 
| bility, eficiency and economy, eicher .0 cost, use or ornament- 
ation. Designs furnished when uested for specific pur- 
© have the lighting o 
Cities in charge, are solicited to communicate with us in re- 
| ference *o the agency for its in uction. 

The Franklin finstitute has awarded our CHAMPION Laup 
| the highest premium : (they gives silver medal) and its Com- 
mittee on Science and the Arts has recommended it as the 
best lampinuse. It bas also invariably taken the highest 
| premium at every Exhibition at which it has been presented, a SR Es ye ree 3 a 6 

and elicits the strongest commendations wherever itis used, School of Mines, Columbia Colle e, East 49th st..........0. 

We have severa) new and handsome patterns of Posts for | wcerentes S Shovels—Herring & ‘Joya, 740 tee IS st., 

EE EE cd acne Uo Sack ok othe en engi tien sh anieeean URiakaees 

— and Practica] Chemist and = EK a 

Wurtz, 12 Hudson Terrace, N. J................+ 
ng Shovels—G, W, Dean, 158 Broadway, N. Y,....) 


CLAY RETORT WORKS. 


B. Kreischer & Son, Clay Retorts, etc., 58 Goerck st. nth 8 
Cheltenham Fire Brick, and Clay Retort Works—Evens 
Howard, 916 Market street, St. Louis, Mo....  ......... 
Manhattan — Retort Works, 15th st., near Av. CG Cn. X.. 
Philadelphia Fire Brick Works, Vine and 23a sts., Phila. . 


LAMPS, STOVES, saat pcg ETC. 


Lamps—M. B. neg 114 South 2nd Street, Phil. | 
Patent Lamp Post—J. W. Graham, Chiltincthee Onio, ‘or 
A. M, Callender, office of this Journal Sadan ceeds fasasese 9 


MISCELLANEOUS. 


is and Testing of Gas apap--Eeet. Henry em, 
udson Torrace, Hoboken, N. J. ........ceceeceevees 
Architect and General Gas Bngineer_Wiliiam secesce 
111 Broadway Room ¥5, N.Y... .5........-sseccccdsescees 
Brass Cocks, Plumbers’ Materiais, etc., sete. —McNab & Har- 
lin Manufacturing Co., 36 John” st., N 7 
Cements—S. L. Merchant & Company 
Contractors for Gas Works, Etc. Ml 
WE MOUD s CBG as 6hws ident ives vbgeyehaeb ebben Weaeabes 
Fodeil’s ‘System of Bookeeping—A. M. Callender & Co., aa 
ee Re eS SS 1 
Gas Engineer—B. £. Chollar, 914 Olive St., St. Louis, Mo. . 
ag so t ~iceted ot America, 68 and 64 Drexel Building, 
UT inn 404 ble Ss<dsienevcnd int techies andes hss ante 
Kidd’s rand Consumers Guide—A. M. Callender &-.Co., 42 
POSTE EE no 4s Acs bcnys con so cabimmaniah Sataaunaanees 
——— Institute of Technology—Samuel Kneeland 


Boston, Mass 
National’ Coal Gas Company—H. P. Allen, 4 Warren street 





‘ea 





eee Ree eT Tee e eee 


76 South at., H.-Y... 
urray & Baker, Fort 





of lamps, that are not excelled in eoray or price at which 
hey are furnished, DYOTT ACTURING CO., 
874-6meot 114 South 9nd ‘Street, Phila, Pa, 
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CHAPMAN VALVE MANUFACTURING CO. 


MANUFACTURERS OF 


CHAPMAN GAS VALVES. 


Office and Sales Room 75 and 77 Kilby Street, Boston. 











These Valves have been in use for several years, and are pronounced by all who 
have used them to be 


- 


The Best Gas Valwes Ever Made. 


They afford a direct passage the full size of the pipe. The seats are made of an 
—> ai = & fy alloy similar to Bassrrr metal, specially prepared for the purpose, and superior to all 
uuu Wen zzzzzw,_—=Cé#=otiher metals used for the seats of Gas Valves. It does not corrode under any circumstan- 
2 en cd ces to which it is exposed. 
There is no LIABILITY OF COHESION between the Gate and Seat, and the Valves can 
be relied upon to sHuT TIGHT and OPEN EASILY at all times—an important desideratum when 
used for street mains, in cases of fire. 


We refer to the following named Gas-Light Companies among the many that have 
used these Valves : 


BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. | SOUTH BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. 
CAMBRIDGE GAS-LIGHT COMPANY, CAMBRIDGE, MASS. CHARLESTOWN GAS-LIGHT CO., CHARLESTOWN, MASS. 
NEWTON & WATERTOWN GAS-LIGHT ©0., WATERTOWN, My 4S. LYNN GAS-LIGHT COMPANY, LYNN, MASS. 

LAWRENCE GAS-LIGHT COMPANY, LAWRENCE, MASS. FITCHBURG GAS-LIGHT COMPANY, FITCHBURG, MASS. 
PEOPLES GAS-LIGHT COMPANY, BROOKLYN, N. Y. CITIZENS GAS-LIGHT COMPANY, NEWARK, N. J. 

CITIZENS GAS-LIGHT COMPANY, BROOKLYN, N. Y. WILLIAMSBURGH GAS-LIGHT CO., WIRLIAMSBURGH, NW. Y. 


DMSO 





. ¢ 
GAS AND WATER VALVES } INCH TO 36 INCHES DIAMETER, STEAM VALVES 3} INCH TO 12 INCHES DIAMETER. 


357-tf 


-" 











nT een 


PATENT IMPROVED GAS EXHAUSTER. 











—_— 
i 


P. H. & F. M. ROOTS, PATENTEES AND MANUFACTURERS, CONNERSVILLE, IND. 
S. $. TOWNSEND, GENERAL AGENT, 31 LIBERTY STREET, NEW YORK. 


The following are some of the advantages we claim for this Exhauster over all others : 
Firsr.—It is simpler in its mechanical construction than any other Exhauster in use. 
Srconp.—The internal parts consist of only two revolvers, each cast entire in one piece, without a single screw, bolt, nut, washer, key 
or other part to get loose on the inside and stop or break the machine. The internal operating parts, therefore, can not get-out ordek 
and hence require ne care or attention. 
Tuirp.—-Every part of the machine requiring care or attention, as the journals, gearing, etc., is external, easily observed and attended 
to. All changes, adjustments, and repairs are made from the outside. The journal bearings, if necessary, can be renewed in a few 
minutes. 
Fourta.—The internal operating parts are practically gas-tight, but are not in actual contact, hence there is no internal friction or 
weer. The machine is therefore operated with less power than any other. 
Firta.—They are built in the most complete and substantial manner, with steel shafts and improved journal bearings, and their 
durability is almost without limit. : 
We build them of any required capacity, large or small, adapted to any kind of works or plac. 
Send for Illustrated Catalogue, giving all particulars as to capacity, speed, power required, dimensions, and price of each sizg 
sud references to parties using them. P. H. & F, M. ROQTS, 
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SMITH & SAYRE MANUFACTURING COMPANY. 


The Mackenzie Patent Gas Exhauster 


T. F. ROWLAND, 


Continental Works, 
I’ GREENPOINT, BROOKLYN, N. Y. 


ENGINEER, AND MANUFACTURERS OF 


And Patent Compensator. 
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4 ~ bd | RRNORS or REGULATORS, MAINS, from 1% o 





| 48 INCHRS DIAMETER, for WATER or GAS, Street Main ain con- 
| nections, such a8 BRANCHES, BENDS, , SLEEVES, etc, 


Gloucester Tron Works, | STOP VALVES, from 8 to 80 inches, for both Water ane 
OFFICE—NO. 5 NORTH SEVENTH STREET, Wrought Iron Work. 


PHILADELPHIA, Sinai 
DAVID S. BROWN, Pres’t. iin Y. eetiee. ey. ee ee ee 


BENJAMIN CHEW, Treas. WILLIAM SEXTON, Sup’t. Jesss W. STARR. 


--——-0——— A eae gE TELL 


CAST IRON GAS AND WATER PIPE, 7m 1875 


Cast Iron Heating and Steam Pipe. Stop Valves, water or Gas. | 
iva ‘Bed DEILY & FOWLER, 
Fire Hy ts, | 39 LAUREL STREET, PHILADELPHIA, PA., 


GAS eee tain it Builders of Gas Works. 


ee Se | MANUFACTURERS OF 


EVENS & HOWARD, rs | : 
-TYRGONNELL GAS COAL. | GAS-HOLDERS, 


Manufacturers of a superior quality of | Sing le an d Te lescop ic 
M M4 MINED IN TAYLOR COUNTY, WEST VA. | ; Pt 
Fir e-Brick, Clay Gas Company’s Office, 52 8S. Gay St., Baltimore. | | WROUGHT IRON ROOF FRAMES, 
CHARLES MACKALL, Secretary. COAL WAGONS, 
Retorts, 


CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. Y. COKE BARROWS, 
SHIPPING Poryt—Ba)timore, Md. 


Gas Tile, Drain Pipe, Fine AND ALL 
This coal yields 10,000 cubic feet of Gas, with an illuminat- | 


: Wrought Iron Work 
Ground Fire Clay. &e. ng power of over 1$ candles, Forty bushels very superio | ad 


916 Market Street, St. Louis, Mo. Coke, with little Ash, and scarcely any clinker, w-ly | CONNECTED WITH GAS WORKS. 
Particula attention paid to Extensions and epa 





Jesse W. STARR, JR. 
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CINCINNAT! GAS*WORKS. ERECQ1ED 1871-72-73.—WM FARMER, En@., 


BAAN 
ait el mee & 


rm © enc 





ANTE 


LACLEDE GAS WORKS ERECTED .872.--WM. FARMER, Ene 


WILLIAM FARMER. 


ARCHITECT AND GENERAL GAS ENGINEER, 


111 BROADWAY, TRINITY BUILDING, Room 95, 





am 


New York. 





WILLIAM FARMER may be consulted upon a'l matters connected with the construction of GAS WORKS, or any other description ef baildings. Will 
furnish General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity. 


Professor SILtm™aN, New Haven, Conn. 


PATENTEE OF THE FOLLOWING INVENTIONS: 
Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
Hydraulic Mains for Retort Benches, 
Blowers for Forges, Foundries, &c. 
Pumps for Water, &c., &c. 





I—-————— 


REFERENCES: 


Gen. Cuas. Rooms, President Manhattan Gas-Light Company, N. Y. 
A. W. Bengon, President Brooklyn Gas-Light Company, Brooklyn, N. Y. 
W. W. ScARBOROUGH, President Cincinnati Gas-Light Company, Cincinnati, Ohio, | 


§. L. Husrep, President Laclede Gas-Light Company, 





————- — ————— eee oe 


To Gas Companies. 


CHEESMAN’S 


CONICALLY AND DIAMOND SLOTTED 
SOLID WOOD TRAYS. 


Patented OcToBER 21, 1862 anp June 10, 1873. 








The above Trays are made from half inch to one anda 
quarter inch thick with a strong centre piece, bars bevelled 
on top. Aiso the Diamorid Bar Tray cru be used either 
side up; smoothest and most durable Trays in use. They 
are now used by more than three hundred Gas Compante 
in the United States and other places. 

JOHN L. CHEESMAN, 
151 and 158 Avenue C, New York. 





GEO. W. DRESSER, 


CIVIL ENGINEER. 


TRINITY BUILDING, 
ROOM 93. 111 BROADWAY 


St. Louis, Mo. 


| 


Prof. HENRY WurTz,!2 Hudson Terrace, Hoboken, New Jersey. 

GEN. A. HICKENLOoPER, Vice-President Cincinnati Gas-Light Co., Cincinnati, Ohto 
FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company. St. Lonis Ma 
C. VANDERVoorRT SMITH, Engineer Manhatten ¢ ias-Light Company, N. Y. 


JAMES R, SMEDBERG, Consulting Engineer, San Francises Gas-Tieht Co., Cal. 





THE 


LIME 


the country. 


Address 


MANHATTAN 


HURDLES 


after a practical trial have been adopted by over thirty Gas- 
Light Companies the last season, some of them the largest ine 


They are SLIGHT, STRONG and DURABLE, made with 
Ash frame and round flexible Rattans. 


Seed 
ne ae ot 
| 
—— 
an 
eee 
—— 
eee ae eee 
Ce em 
ee me 
ee 
a 
ee an ee 
—— 
a 
ene em acme 
ne ene ee te 
ee ee 





Shipped to all parts of the country. 


THE MANHATTAN 


LIME HURDLE 60, 


HAVERHILL, MASS. 


J. L. BLAISDELL, President. 
GRORGE W. Day, Treasvrer. 


| SOMETHING NEW. 
THE HUMPHREYS VALVE. 


FOR USE AT CONSUMERS METERS, 








389 





This valve is made of malleable iron, and is speciall 





Address 
939-2 





ANTED—A SITUATION AS FOREMAN OR SU- | 
PERINTENDENT in Gas Works, or Meter inspector, be- | 

ing practical in all branches of the business, a well as Me- 
ter maker. The last few years have been Superintendent | 
and Secretary of a city of six thousand inhabitants. 


adapted to encounter the heat of burning buildings, in which 
| the ordinary meter cock (made of brass) will crumble or 
melt, It is opened or shut with ease, by sliding the stem up 
or down, the latter being held where desired by the friction 
| Of the packing. Itis perfectly tigbt, aud is not so liable to 


| get out of order as the meter cock ;: its cost being about the 
| same. 
aT" for price list to Witad\” HUMPHREYS, Waterford, 


B, R, PERKINS: 
Ind. Columvus, 
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GAS COA LS. 





PENN GAS COAL COMPANY 


OFFER THEIR 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


GAS PURPOSES. 





Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station, | (Br anc 


m the Pennsylvania Railroad, and on the Youghiogheny River. 


OFFICES 
No. 11 Merchants Exchange, Phil’a. 90 Wall Street, New York. 


r PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side). 
Greenwich ay age ys Delaware River. 
Pier No. 1 (Lower Side), South | Amboy, N. J 


—————————— 


CANNELTON COAL CO. 


OF WEST VIRGINIA. 
Offer for sale the following Coals, from their Colliery at CANNELTON, Kanawha County, West Vir- 
ginia, delivered at RICHMOND, Va.: 


— OGOANNELTON CANNEL, 


cknowledged to be the most valuable ENRICHER produced in this country, a gross ton yielding 10,000 
ubic feet of GAS of 64°54 CANDLE POWER; COKE 32 bushels, of good quality. 


ee 





— ——— — — ——__—_, 








CANNELTON CAKING COAL. 
Per cent. of Ash in Sulphur in iSprorr. Gravity. 
Vou.ATILE ; 7 ae are rr 
Marten. Coke. Coa. Coxe. Coxe. | Oortt. VoLaTILE Coat. Gas. 
Marrer. 





35.1 64.9 2 6 .82 1.48 -66 1,289 -476 








MAXIMUM “YIELD, 5.06 cubic feet of Gas per pound of Coal—A yield of 4°78 cubic feet per Ib.. 
—gave 16 14-100 Candie-Power. 
COKE, of very fine quality—1453 pounds produced from one ton of coal. 
J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 
(PERKLNS & JOB, 27 South Street,N. Y. 
SALES AGENTS - 91 State Street, Bosten. 
(H. Ww. BENEDICT & SON, New Haven. 


‘JAMES MCKELVIE, 
CANNEL COAL MERCHANT, 


“THE N EWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 
Company’s Office, No. 52.8. Gay Street, Baltimore, Md. 


HAYMARKET, EDINBURGH. | 
| C, OLIVER O’DONNBLL, Pres’t. CHAS, MACKALL, Sec’y. 








ESTABLISHED 1840. Cuas, W. Hays, Agent in New York, Room 7, Trinity Build- 
AGENT FOR SINCLAIR & AGNEW, Agents, Alexandria, Va. 
This Company offer their very superior Gas Coal at lowest 
THE BOGHEAD 
| It yields 10,996 cubic feet of gas to the ton of 2,240 Ibs. of 
power, and of remarkable purity; one 
1 siete | of coke of 
THE DUKE OF HAMILTON’S It has been for many years very extensively used by various 
the Manhattan, Metropolita: d New York G t Com- 
Lesm ah aga Ca ia nel Coal et of New York; the Brook en, Citizen's Gas Light 
pany of Baltimore, Md., and the Providence Gas Light Com- 
pany, hate npr RI. 
CANNEL COALS. omnes 
— THE DESPARD COAL COMPANY 
THE DUKE OF HAMILTON’S 
DESPARD COAL 
Cc AN N E L Cc oO AL S | To Gas Light Companies throughout the country. 
ei 4 BANGS & HORTON, No. 81 Duane streak, Boston. 
} es arrison nty, Wes 
THE AUCHLOCHAN & QUARTER | pA hy 
Among the consumers of 
Analyses and Prices of all the the principal SCOTCH CANNEL aod ; Wasi 
COALS will be forwarded on _ plication, x 


— ng, 111 Broadway. , 
ma: ket prices, 
NNEL COAL. | good, tlamains 6,792 cubic feet, with a large amount 
good quality 
Gas Companies in the United States, and we beg to refer to 
Companies of Brooklyn, N. Y ; the Baltimore Gas ht Com- 
THE WOODBANK AND PIRNIE The best dry —_ shipped, ard the promptest attention 
OFFER THEIR SUPERIOR 
Home Farm and Bo 
| Agents, PARMELEE BROTHERS, No. 82 Pine street, N. Y. 
Wharvea Locust Point, } Baltimore. 
| hattan Company, New York; 
CANNEL COALS. | New 
hington Gas Light Company ; Portland 
oev-1y PRelérence t 
‘." to them is requested} 204-ly 


Light 
| Light Com New York ; ‘Jersey City Gas st 
hing! pany Gas company: 





ua name : Man. | 





NEW YORK AND CLEVELAND 


GAS COAL COM’Y 
Of Pittsburgh, Pa. 
MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
justly celebrated, and acknowledged superior GAS COAL, to 
any point reached by railroad or navigation. on most favor 
able terms. 


General Office—384 Penn Avenue, 
PITTSBURGH, PA. 
h Office—C. & P. RR. Coal Pier, 
CLEVELAND, OHIO. 


WILLIAM A. McINTOSH, President. 
‘ CARNEGIE, Vice-President. 
P. DE ARMIT, Treasurer, 
THOMAS AXWORTHY. Agent 
at Cleveland, Ohio. 
W. H. WATERBURY & h s General Sales Agents, 
351-ly 7 Broadway, New York, 


PEYTONA 


CANNEL COAL 


From West Virginia. 














Yields over 13,000 teet of Gas perton. At ten 
thousand feet (standard yield) the illuminating power 
s over 43 candles. Purifies 4,510 feet to the bushel 


of lime. 
8. E, LOW, Secretary, 
Omics, 58 Broadway. 


OFFICE OF THE 


NATIONAL COAL GAS COMPANY, 


No. 4 Warren Street, New York. 


H. P. ALLEN, President. * 
1. B. BRICE, Vice-President, 
A. H. ALLEN, Secretary. 
WM. J. VALENTINE, Treasurer. 
GEORGE W. HARRIS. Engineer. 


This Company is the owner of the GWYNNE-HARRIS, o 
AMERICAN HYDROCARBON process, for making Gas for 
Lighttng or Heating purposes, by the perfect decomposition 
of superheated steam, under what is known as the 


GWYNNE AND HARRIS PATENTS. 

This process has been fully tested nearly 50,000,000 cubic 
feet of Gas having been made under it, and fully demonstrat- 
ing the fact that it is the greatest mprovement ever made 
inthe manufacture of Gas, either for Lighting or Heating 
purposes, With half aton of Anthracite Coal 150,000 cubic 
feet of Gas per day is made from three benches, and the labor 
is sosmall that one man can attend three or four benches. 

The process can be put into either Coal or Oil Gas Works 
(or where both Coal and Oil are used) at small cost, without 
any interruption to the beer of other benches, The Citi- 


zens Gas-Light may, Brooklyn, after using it for more 
— seven —— ve found it not only far vy orgy but ac- 
ually cheaper than "atmospheric air in making Gas, with the 
a of “petroleum and its pruducte.” 
Further information, and terms of sale of rights will be 
ven, upon application to the Company 848-ly 








Portiand Cement, 
Roman Cement, 


Keene’s White Cement, 


Noumsers 1 anp 2. 
From best London Manufacturers. 
FOR SALE BY 


S. L. MERCHANT & CO., 


76 Seuth Street, New York, 
Corner Maiden Lane. 


344-ly 





-B. E. CHOLLAR, 
GAS ENGINEER, 


914 OLIVE STREET, ST. LOUIS, MO, 
855- 
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WROUGHT IRON 


ENAMELED { GAS AND WATER PIPE, 


MANUFACTURED SOLELY BY THE 


NATIONAL TUBE WORKS COMPANY. 
ALSO MANUFACTURERS OF 
Lap-welded Steam and Cas Pipe, 
Tubing and Casing for Artesian, Oil and Salt 
Wells cwirt patent Prorectinc couPLine), 
Lap-welded Iron Boiler Tubes, 


Mack’s Patent Injector, Etc. ; 
WORKS AT BOSTON, MASS., ,x) M°KEESPORT, PENN. 





OFFICES AND WAREHOUSES. 


Chicago, Nos. 112, 114 & 116 Lake Street, 
ee: Nos. . 119, » 121 & 123 Pearl St. 


New York, No. 78 William Street. 
Buffalo, No. 216 Main Stree 


THE WAVERLY COAL AND COKE co. 


Offer for Sale the 


YOUGHIOGHENY COAL 


DOUBLE SCREENED, 


from their Colliery at Smith's Mills, on the Youghiogheny River, thirty-seven and a half miles southerly 
of Pittsburgh. This Coal has the preference in Pittsburgh over all other YOUGHIOGHENY COAL for 
GAS PURPOSES. 


The facilities of the WAVERLY COMPANY are unsurpassed by those of any other Company on the 
Youghiogheny. 
Full particulars can be had by addressing 








PERKINS & JOB, Agents, 
27 South Street, New York. 
91 State Street, Boston. 


THE WESTMORELAND COAL CO. 


CHARTERED 1854. 


MINES situated on the Pennsylvania and the Connellsville Railroads in Westmoreé- 
land County, Pa. 








POINTS OF SHIPMENTS: 


PENNSYLVANIA RAILROAD, Pier No, 2 (upper side), Greenwich, Delaware River, 
Pier No. 1 (upper side), South Amboy, New Jersey. 
Singe the commencement of operations by this Company its well kcown 


BITUMINOUS COAL 


has been largely used by the GAS COMPANIES, RAILROADS, and IRON and STEEL 
WORKS in the New England and Middle States, and its character is established as having no 
superior for freedom from sulphur and other impurities. 

Principal Office, No. 230 South Third Street, Philadelphia. 


. EDWARD C. BIDDLE, President. 
EDMUND H. McCULLOUGH, Sec. FRANCIS H. JACKSON, Vice Pres’t 


sienteiadiaiiemaimmmmmaeeeminet! oe deihRiemee cmc 














Patent Sleeve or Protecting : Odtetinge 








J. H. GAUTIERI& co., 


CORNER OF 


GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 
Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 


Fire Sand in Barrels, 


ALWAYS ON HAND. 


J. H. GAUTIER. 
C. E, GREGORs. 


MITCHELL, VANCE & co., 


Manufacturers of 


CHANDELIERS: 


And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 


Fine Gilt Bronze and Marble Clocks, warranted best Time- 
keepers, Mantle Ornaments, &c. 


Salesroom, 597 BROADWAY, 


Entrance 140 Mercer Street. 
— » NEW YORK. 


Svecial designs furnished for Gas Fixtures for Churches 
ublic alls Lodges. &ec. 


RILEY A. BRICK & CO., 


MANUFACTURERS OF 


CAST IRON PIPES, 
FOR WATER AND GAS, 
ALSO, 
AS WORKS AND MACHINERY CASTINGS 
OF EVERY DESCRIPTION, 


Ne 112 Leonard Street, New York. 
Kitty A. BRICK. W. W.CAMPBELI, 


MPRINGFIEL ; 





les) 


CAS MACHINE 














FOR SALE, Gas Engineers, 
AND PARTIES ENGAGED IN THE BUILDING OF 
200 Tons GAS WORKS. 
CANNEL CHIPS. “Gad iies, fy beedadblia, Unsideceanat> seemma con 
Address H, E. HOY, ng particulars. 3. D, Parton, 
84 New Street, NV. ¥, 368-un) Treverton, Northumberland Ve: ¥a. 
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es <) 
~PHILADEL Pie ; 








Fire Brick Works and Oteer 


PHILIP NEUKUMET, 


(SUCCESSOR TO JOHN NEUKUMET), 


FIRE BRICK x CLAY 


e. 


“Re FORT: WOR 








Bt ithe 


‘ob at 
“@ Clay Retort Works, St. 084 


Manufacturer of Fire Bricks, Tiles, Gas and Sugar House Retorts. 


8@ Plans of Settings for Benches of Threes, Fives, and Sixes furnished, free of charge, upon application. 





NEW Wo8 & 


FIRE BRICK AND CLA 


Retort Works. 


G@™” Established in 1845. gy 
(Branch works at Kreischerville, Staten 


B. KREISCHER & SON, 
OFFICE, 
8S Goerck Street, cor. Delancy, N-. ¥ 
GAS RETORTS, TILES & FIRE BRICK 
Of all shapes and sizes. 
FIRE MORTAR, CLAY AND SAND. 


Articles of every description made to order at the 
shortest notice. 





B. KREISCHER & SON 








Ss. DECATUR SMITH, 





CAST RON GAS ) WATER PIPE, 


Foundry, Cor. of York and Moyer Streets, 
PHILADELPHIA. 
| Several Thousand 2, 3, 4,6 and 8 Inch 
Cast Iron Gas and Water Pipes on 
hand, for immediate delivery. 
&@-FITTINGS FOR GAS AND WATER MAINS.-@0 


MANHATTAN 
FIRE BRICK & ENAMELLED CLAY 


RETORT WORKS. 


ADAM WEBER, 
(Successor t0 MAURER & WEBER.) 
.PROPRIETOR, ‘ 
~ | Office and Works, 15th Street, Avenue C. 
Manufactures of 


FIRE BRICK AND TILES, 
Of all shapes and sizes, 
FIRE MORTAR, CLAY AND SAND. 


&s@~ Articles of every description made to order at short 
notice, (185 





R. D. Woop & co., 
PHILADELPHIA. 
MANUFACTURERS OF 


CAST IRON PIPE’ 
FOR GAS AND ; WATER 
Lamp Posts. Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 


400 Chestnut Street. 


- JAMES MARSHALL & CO. 


Franklin Foundry and _ 
Pipe Works, | 


MANUFACTURERS OF 


GAS, WATER, AND OIL PIPES, 








CHAS. H. MEYER & CO., 


227 Chestnut Street, Philadelphia, Pa., 
IMPORTERS OF 


LAVA TIPS AND SCOTCH TIPS. 


ALL ORDERS DELIVERED FREE TO N“W YORK. 
859-ly 





w orks, 18th, 19th, 20th and Railread Street. | 
Office, No. 23 Nineteenth Street. 
Pittsburgh, Pa. 
8.—Fipe from 3- inch and upward: cast in 12 ft, lengths. 
&@” pond for Circulat and Price List. 





5 


Island. 





JOHN McNEAL & 
SONS, 


MANUFACTURERS OF 


Cast Iron Gas and 
Water Pipe. 


Works—Burlington, N. J. 


Having withdrawn from the firm of R. D. Woop & Co., the 
practical management of which we have had since the organ- 
ization of that firm until June 1871, we haye now completed 
our Works for the manufacture of CAST IRON PIPE and 
Castings generally. 

Having immediate rail and water communication with New 
York and Philadelphia, as well as the coal and iron regions 
we have every advantage of situation. 

Our experience in the manufacture of Pipe for a great many 
years, has enabled us in rebuilding to practically apply Ma- 
chinery and Fixtures of the very best character, to insure 
good work. 

We are now prepared to contract for this class of Castings 
under the most favorable terms. 


Oise and Werks Burlingten, Ne J. 





_ Dass, Pres’t. H. N. SMira, ‘Treas. 
8. F. Dewey, V. Pres. } OFFICE OF (uHas. F. DEAN, Sec. 


THE GAS-LIGHT CO. OF AMERICA 


Nos. 63 and 64 Drexel Building, 
P. O, Box, 5131. NEW YORK. 








THE GAS-LIGHT COMPANY OF AMERICA, owners of 
the Patent Processes for making ILLUMINATING GAS from 
PETROLEUM and its products, known as the 


Gale and Rand 


AND 
Wren and Barker Patents, 


are prepared te treat with Gas Companies and Manufactur- 
ers of Gas for the use of said processes. 

An examination of the merits of these inventions as dem- 
onstrated by practical experience in a large number of Gas 
Works employing them, will not fail to convince the intelli- 
ligent Gas Manufacturer of the great advantages derived 
from their use. 

Gas of unexceptional quality, of high illuminating power is 
made at many of these works by these p’ at a cost of 
from 40 per cent. to 40 per cent, less than an ordinary qualito 
of illuminating gas can be made by any other methods in use. 
Gas Companies generally may easily, and at small outlay for 
inaking the necessary changes in manufacturing apparatus. 
double their net earnings, and supply a much better light 
their patrons, at greatly reduced prives, 

The Company respectfully refer to Companies using these 
process*s in this city, Reading, Penn., Chicago and else- 
where, and especially tothe Mutual uiual Gas-Light Company of 
Detroit. Mich., whose works nearly conform in ail de- 
tails of construction to the origina! plans of the caveseeem 
than those of other Companies. 

For Correspondence, etc. , address to office as above. 





CHARLES F, DEAN, Secretary 
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OR 


‘GAS PURIFICATION. 


St. John and d Cartwright’s 
NEW IRON COMPOSITION 


Has purified, per bushel, on a single test, 10,000 feet of West- 
moreland Gas. With revivification lasts irdefinitely, Sur- 
passes in POWER and ECONOMY all known materials. Saves 
largely in FIRST COST, SPACE, LABOR, SUPERINTEND- 
ENCE, and all current expenses, Will purity easily sulphu- 
pre ay wholly unmanageable by lime. Takes out ali the am- 

ow operating in the following Gas Works: ilarem‘ 
New ¥ York (2ist street); Port Morris; Hunter’s Point; East 
New York Worcester, and Cambridge, Mass.; Lewis- 
ton, Maine; St, Albans, Vt.; Pawtucket, R. I.; Meriden, Ct., 
and arg tes introduced in many other places. 

Cost 70 ts per bushel. One bushel for each square foot 
of Purifier sumcient. Rights to use for life of Patents, for 
daily makes of gas in thousands; under 25,000 $200; under 
50,000, $400 ; under 100,000, $500 $250 additional for each addi- 
tional 50, 000 per day 

For farther inferwation _ instructions, apply to 

T. JOHN & CARTWRIGHT, 
Bat. Street and py Bw A, New York Gas Works, 
arrangements are urged, as the demand for 
ute Prepared com sompouttion is increasing so rapidly that delays 
n n cue y may oceur. 


GEO. STACEY. HENRY RANSHAW WW. STACEY, 


GEO. STACEY & UOQv., 
MANUFACTURERS OF SINGLE AND TELESCOPIO 


GAS-HOLDERS., 


AND ALL KINDS OF 
Cast and Wrought Iron Work 
Used in the Erection of Gas and Coal Oil Works. 


Foundry on MILL STREET ; Nos, 33, 35, 37 and 39, 
Office and Wrought Iron Workson RAMSAY STREET C in 
cinnati, Ohio. 


REFERENCE. 

Cincinnati Sy my Co. Rouge, La., Gas Co, 
Indianopolis Gas po me ich., Gas Co 

0., Gaslight Co. kosh, Wis., Gas Co. 
Co Ky., Co, Peoria, Ill., Gas Co, 

0., Gas Quincy. IIL, Gas Co, 
ind., Gas Co. Tila. Gas Lo, 

Madison, 1 Carlinville, Til, Gas Co. 
Kansas City, Mo., Gas Co. Bowling Green, Ky., Gas Co} 

K — oe pd 
Barli Iowa, Gas Co, Vie mare, Mias., Gas Co, 
Nash le, ‘enn., Gas Co. Denver ty, Cal. Gas Co. 





RT. Coverdale, Eng'r Cincinnati, and 





ADDRESS 


1 





Sole Agency for the ‘United States. 


é eee: cae 


Pelouze & Audouin Condenser. 


PATENT MAY 26, 1874. 


SMEDBERG’S COMBINED BYE-PASS, REVERSED 
FLOW, and DIFFERENTIAL GAUGE. 


PATENT JULY 21, 1874, 


This apparatus is based upon the recent discovery by Messrs, Petouze & AUDOUIN 
of the principle of Condensation by impact, or percussion. 

All gas-makers are aware how difficult it is to separate all the Coal Tar and Water 
from Crude Coal Gas by mere cooling ; and how frequently these liquids are swept on 
to the purifiers, even where scrubbers or washers of large size and considerable cost are 
employed. 

The Petovze & Aupovuin ConDgNSER completely arrexts these by-products, increas- 
ing the quantity of Coal Tar available for fuel or sale, reducing the tendency of the pu- 
rifying material to cake on the trays, and yielding a gas-liquor of remarkable strength. 
Hence, all the processes of purification are facilitated, while its simultaneous arrest of 





With 





heavy percentages of Naphthaline reduces the risk of stoppages to a minimum. 

The subordinate patent of July 21, 1874, combines a Bypass with the Condenser; 
and thus saves to the purchaser the cost and slow action of three valves, together with 
the space occupied by these valves and the necessary connections. 


The Differential Gauge is so constructed that there is no oscillation of its water- 


columns ; 
of the observer. 


while it indicates inlet pressure, outer pressure, or back-pressure, at the will 


It 18 POSITIVELY GU4RANTEED THAT EVERY CONDENSER SHALL BE OF PERFECT ME- 
CHANICAL GONSTRUCTION, AND SHALL DISCHARGE ITS FUNCTIONS SATISFACTORILY. 
‘The Condensers are now used or ordered by the following American Gas Works : 


San Francisco, Cal. (3); 


La. (1); Salt Lake City, Utah (2 


apolls Gas Company. 


Louisville, Ky. 
); Philadelpuia, Pa. (1); 


(2); Oakland, Cal. (1); New Orleans, 
Newark, Ohio (1); Indian- 


The following European Gas Works are also using the Condenser with satisfactory 


results : 
= aa St. Mandé; Ternes; Armint‘tres; Reims; Bome; Litge; Schaffhouse ; Ivry; 
= St. Denis; Chateau Thierry; Douai; Florence; Berne; Loclé; Belleville; Ver- 
—j ==»  saiiles; Orleans ; Courritres: Geneva; Vevey; Batavia; Frankfort-on-the-Main, and 


about thirty others 


= The Paris Gas Company, sending out a daily December maximum of about twenty- 
five millions cubic feet, has adopted this Condenser at each of its ten stations 


JAMES R. SMEDBERG, Consulting Engineer, 


San Francisco Gas-Light Company. 


HENRY CARTWRIGHT, C. Pep 2107 Green Street, ee Pa. 


REMOVAL. 


BUTLER’S PATENT 
Coke and Coal 


SCREENING SHOVELS 
MADE FROM BEST MAL- 
LEABLE IRON AND STEEL. | 


{ 
FURNISHED WITH LONG ORD | 
HANDLES 


| 








Perfect in their operation. is very | 
strong, and from their great durability 
vastly more economical than any sub- | 
stitute. Refer to all the principal gas | 
Companies in the country, who ac- | 
knowledge them as the “ne plus ultra | 
of Coke Screening Shovels. 

Orders addressed only to 

HERRING & FLOYD, 
Sole Agents, 
740 Greenwich St., N. Y¥. 

2 I stil) retain the original SABBA 

TON LETTERS PATENT, and have granted 


no rights or privileges to any other | 
parties. 


NATIONAL FOUNDRY 


AND PIPE WORKS. 








OFFICE AND WORKS—CARROLL, PIKE, SMALLMAN | 
AND WILKINS STREETS, 


PITTSBURGH, PA 


wmmM. SMITH, 


Manufacturer of ali kinds of GAS and WATER PIPE 
BRANCHES, CONNECTIONS, T’s, ELBOWS, ant 
all CASTINGS USED AT GAS AND 
WATER WORKS, 
We offer special inducements to parties wishing to pur- 
chase, My Ptpe is Smooth, regular in weights, and cast ver- 


cally. 
N. B.—Pipe from 3 weh and upwards, cast in 12-ft. lengths. 





62” SEND FOR °TRCULAR A ICE LIST. gs 


‘PROVIDENCE 


Steam & Cas Pipe Co., 


PROVIDENCE, R. I., . 
BUILDERS OF 


GAS WORKS 


AND 


GAS-HOLDERS, 


| RETORT HOUSE ROOFS, 


PURIFIER COVERS, 
COKE BARROWS, 
WATER TANKS. 


Particular attention given to 


Enlarging and Rebuild- 
ing Gas Works. 


| Principat Orrick anp Manvuractory Conner Pine 
anp Eppy Srreets. Provipencs, R. I. 


FREDERICK GRINNELL, President, J.C, HARTSHORN, Treas, 
F. H. MAYNARD Secretary. 


Curcaco Orrice, 103 Wasutneton Sr., Carcaco, Ins 
FARRINGTON & BRANCH, Agents. 


“KIDD’S 4 


| Cas Consumers’ CGuide 


Enables every Gas Consumer to ascertain at a glance, with- 
out any previous knowledge of the Gas Meter, the quantity 
and money value of the Gas consumed. Also the best method 
of obtaining from Gas the largest amount of its light. 

It will be to the pevestem of Gas Companies to supply 
their Consumers with one of these Guides, as a means of pre- 
venting complaints arising from their want of knowledge in 
regard to ther egistration of their meters. For sale by 

A. M. CALLENDER & Cu., 
‘42 Pine Street, New Yulk, Room 18, 
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1849. 


HARRIS, GRIFFIN & CO., 


izth and Brown Streets, Philadelphia, 
and 49 DEY STREET, 


1873. 


Penna. 


NEW YORK CITY. 


Manufacturers of WET AND DRY GAS METERS, STATION METERS, SHOW AND TEST METERS, METER 
PROVERS, PRESSURE REGISTERS AND INDICATORS, BAR AND JET PHOTOMETERS, WET AND DRY CEN- 
TER VALVES, and all Apparatus pertaining to Gas Works in their line. 


Patentee and Sole Manufacturer of the ORIGINAL and ONLY CORRECT’ GAS EXHAUST GOVERNOR, 


We hereby caution all parties against making, vending, or using any Gas Exnavust Governor that will be an encroachment of our patent. 


The support and confidence of Gas Companies, so long enjoyed by us, encourage us to pursue the same undeviating course that has contribu- 
ted to establish the character of our house, and with our extended experience and increased facilities, develop the latest improvement that Science 
can apply, in the construction of Gas Meters, ete., and thereby merit a continuance of the favors hitherto so liberally extended to us, always guar- 


antecing satisfaction 


% ANDREW HARRIS. 


NOW READY AND FOR SALE, 
FODELL’S 


System of Bookkeeping 


FOR GAS COMPANIES. 


Price $5, which should be sent either in Check, P. O. Order, 
or a Letter, 
Blank Books, with printed headings and forms on this sys- 
tem, will be supplied to Gas Companies, by applying to W. P, 
FODELL, Philadelphia, or 
‘A. M. CALLENDER & C”. 


Office Gas-LiGuT peers 42 Pine S8t., N. Y. 


MCNAB & HARLIN MAN’FG CO. 


MANUFACTURERS OF 





BRASS COCKS 


FOR STEAM, WATER AND GAS. 





Materials. 


WROUGHT IRON PIPE 


Gas and Steam Fitters’ 
ve TOOLS. 


56 JOHN STREET, N. Y. 


t#™~ Mlustrated Catalugue and Price sent on application, 
378-3m 


- HERRING & FLOYD, 
Oregon Iron Foundry 


738, 740, 742 and 744 Groenwich St,, N. Y 
MANUFACTURERS OF 


ALE KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS. 


BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS : CONDEN- 
ete SCRUBBERS, 
(wet and dry), an 
EX — 
f lievi torts from pressure 
TMS ENDS and BRANCHES 
of all sizes uae how Rae 


FLOYD'S PATENT 
MALLEABLE RETORT ‘LID. 


SABBATON’S PATENT 
FURNACE DOOR AND FRAME. 
SELLER’S CEMENT 
or stopping leaks in Retorts. 
GAS GOVERNORS 


nd everything connected with well regulated Gas = at 
ow price, and in complete order. 

N.B.—STOP VALVES from three to thirty inches— 
t very low prices. 


SILAS C. HERRING. 


Plumbers 














JAMES R. FLOYD 


; 


GRAHAM’S 


Patent Anti-Freezing 
LAMP POST. 


THE BEST, 
CHEAPEST AND 
MOST DURABLE 
POST EVER OF- 
FERED TO THE 

PUBLIC. 


- 


, Wooster, O10 
Jan. 24, 1871. 
J. W. GRAHAM, 

Dear Sir: Yours of 
the 14th inst at hand. 
In reply I would say 
that we have tested the 
six anti-freezing Lamp 
Pests purchased from 
you, and find them to 
be all as you represent- 
ed. Whilst nearly a 
dozen of our sixty-five 
Posts were frozen down 
last month and first of 
this not one of yours 
was affected by the 
heavy frost. What cap 
you sell them at? 

—e traly, 
UCAS FLATTERY 
Sec'y Wooster Gas- 


Light Co. 
Address the Patentee, 


J. W. GRAHAM, 
Chillicothe, Onio. 


LUDLOW 
Valve Manf’g Co., 


OFFICE AND WORKS 
938 to 954 River Strect and 67 to 83 Vail Ave 
TROY, NEW YORE. 


BRASS AND IRON SLIDE VALVES. 


(Double and Single Gate % inch to 36 inch—outside and 
inside screws, Indicator etc.) for Gas, Water and Steam— 


HYDRAULIC MAIN DIP REGULATORS. 





€ 2"6-9t 








A_SO 


FIRE HYDRANTS. 


REFERENCES FURNISHED. 
SEND FOR CIRCULARS. 











JOHN J. GRIFFIN. 


JOHN P. KENNEDY, 


| Hoy, Sebeieny & Co., 


GAS ENGINEER AND CONTRACTOR 


oa the Erection, Alteration and Extension 
of Gas Works. 


PLANS, SPECIFICATIONS AND ESTIMATES. 
| Ofice 98 Liberty Street. P.O. Box 2,348 


AGUNT FOR THE 
ATLANTIC DOCK 


iron & Machine Works, 


FERRIS, WOLCOTT AND DYKEMAN STREETS, 
Seuth Brooklyn. 


MANUFACTURERS of every kind of Gas Machinery, Retorts 
Bench Castings, Wrought Iron Work, Maltitubular and Air 
Condensers, Washers, Scrubbers, Purifiers, Exhausters with 
every equipment complete for large or small Works, Gas- 
nolders, Telescopic or Single; Iron Roof Frames with Cor- 


nice Gutters, covered with Corrugated Iron or Slate; Iron 
Doors and Iron Pivot Blind Windows; Coke Barrows, Fire 
Tools, Retort Lids, reg Bars and Screws, Stop Valves, Tar 
Valves for Regulati sf Dip in Hlydraulic Mains, Pressure 
Governors for Street Mains, and Compensators ‘or Exhanst- 
ers that are unrivalled for unvarying accuracy Steam En- 
gines, Boilers, Etc., Etc. 
Post Office Box 2, 348. Office 98 —e at 


SCHOOL OF MINES, 


COLUMBIA COLLEGE, 
| EAST 49th STREET, NEW YORK. 


~ 





FACULTY: 


F. A. P. BARNARD, S.T.D., LL.D., President. 

T. EGLESTON, Jr., E.M., Mineralogy and Metallurgy. 
FRANCIS L. VINTON, E.M., Mining Engtneer. 

c. F. CHANDLER, Ph. D., Analytical and Appiied Chemistry. 
JOUN TORREY, M.D., LL.D., Botany. 

CHARLES A, JOY, Ph.)D., General Chemistry. 

WILLIAM G, PECK, LL.D., Mechanics, 

| JOHN H. VAN AMRINGE, A.M., Mathematics, 

| OGDEN N. ROOD, A.M., Physics. 

JOHN S. NEWBERRY, M.D., Geology and Palacontology. 


The plan of this School embraces a three years’ course for 
the degree of Engineer of Mines, or Bachelor of Philosophy. 


For admission, candidates for a degree must pass an ex- 
amination in arithmetic, algebra, geometry and plain trigo- 
nometry. Persons not candidates for degrees are admitted 
without examination, and may pursue any or all of the sub® 
jects taught. For further nformation and for catalogue, ap- 


ply to 
DR. C F. CHANDLER, 
Q52-1V Dean of Facaltg. 


Prof. Henry Wurtz, 
Chemist and Ceologist. 


Offers his professional services, in the fleld and the labora- 
tory, in the investigation, by the most recent and advanced 
sc.entific methods, of all questions of Water supply of towns 
dwellings, factories, steam-boilers, ctu. Chemical Anatyses 
of River; Lake, Spring ana Well-Waters, made by the =<st 
mproved methods, 








Prof. W. makes a speciaity of Gas CHEMISTRY, and the 
| Analy sis of Gas, Gas and other Coals, and Potable Waters. 
Has special laboratories and unequalled facilities for these 
purposes. Formerly Chemical Examiner in the U 8, Pateut 
Office, and p2-atiarly comperer!. 








se 
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SAMUEL DOWN, President. THOMAS J. EARLE, Secretary. T. C. HOPPER, General Superintendent. 


AMERICAN METER COMPANY, 


MANUFACTURERS OF 
Wet and Dry Gas Meters (with Slide or Rotary Valves), Station Meters, Dry Centre Valves, Pressure Registers, Pressure and Vacuum 
Registers, Meter Provers, King’s Pressure and Vacuum Gauges, Exhauster Governors, Experimental Meters, Watchman’s Clocks, Etc., Ete. 
8G Sole Agents for W. Suace’s PHOTOMETRICAL and ANALYTICAL GAS APPARATUS. 
A full assortment of the above kept at the Manufactories and Agencies, where orders may be addressed, 


Agencies. American Meter Compauy, 
37 Water Street, Cincinnati. 512 West Twenty-sceond Street, New York. 
20 South Canal Street, Chicago. presi Ra cane era Philadelphia. 
548 ington Street, Boston. 


511 Olivo Street, St. Louis, 


pa NR 2 





MAARBRIS & BR Ki ER, 
ESTABLISII=D 18.48. 
PRAGTUGAL GAS MATER WANUVUPAGTURERS, 
Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 


Te manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, I hotometers, and all kinds of Gas Apparatus ; Also furnish all other Articles 
appertaining to the use of Gas Works. 





From our long Practical Experience of the Business (covering a period of 20 years) and from our personal supervision of all 
Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


Pe 


William Helme. 


WILLIAM W. GOODWIN & CO. 


No. 1012, 1014 and 1016 Filbert Street. 


J. Wesley Harris, Washington I arr's, 


Philadelphia, Penna. 
MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square. Cylindrical or in Staves), Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Ke- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure aud Vacuum Gauges, Dry and Wet Centre Seals, Dry aud Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia ‘lest Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


Coodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer. Also Patentee and we are the 
SOLE MANUFACTURERS of the oRIGINALand ONLY DIAL whereby the CANDLE POWER and Pressure can be instantly read, and all others are infringements. 

Special attention to repairs of Meters, and all apparatus connected with the business. 

All work guaranteed first class in every particular, and orders filled promptly. 


WILLIAM WALLACE GOODWIN. {335 ly} HOWARD KIRK, Special Partner. 





~ MURRAY & BAKER, 
Practical Builders. 


And Contractors forthe Erection of 
Gas Works, 
MANUFACTURERS OF ALL THE LATEST AND MOST 
IMPROVED APPARATUS AND TOOLS FOR 
THE MANUFACTURE & DISTRIBU- 

TION OF COAL GAS. 


B. 5, BENSON. 


MANUFACTURER OF 


$30 per Dozen. 
DEAN’S 
NEW PATENT (1873) 
Screening Scoop | 
SHOVEL 


FOR COKE, COAL, ASHES, 
AND OTHER SUBSTANCES. | 
The frames are 12 by 18 inches, w 

seven bars, and are te | of soo teanh ae We manufacture Bench Castings, Washers, “The Im- 

—— Iron. They me A pares between | Mersed Multitubular,” and Atmospheric Condensers, Wet and 

bars by an arrangement of holes a quarter | pry-], S ) Se relescopic Si , 

ofan inch apart, by an ordinary person, Wry Lime Purif; rs, Dry Center Seals, Telescopic and Single 

to screen any size substance’ desirea, | @@8 Holders, Wrought Iron Trussed Roof for Iron or Slate; 

They are warranted to be the most dura- Wood and Iron Trays for Purifiers, Coke and Coal Carts, 


ve meaey nites aEreeang Shovel made, | Wrought lron Screening Shovels and Castivgs, and Wrought 
Reference—all New York Gas Compa- Work of every description for Gas-Works,. 
nies and Hotels, | As Mr. Murray is a Practical Draughtsman, we will furnish | 


Price, $30 per Dozen. | plans and specifications to parties or associations, or will wait 





Cast Iron Pipes and Fittings, 
$2” WorKS AT THE RAILWAY Depots, AND 
FORT WAYNE, INDIANA. 


Gas and Water Mains. 





All sizes from 3 to 30 inch cast vertically in 12% feet lengths 





Office A ractory 52 East Monu--ent St., 


BALTIMORE, MD. 


C. GEFRORER, 


® Manufacturer of 


GAS BURNERS, 


Sample sent gratis to any Company, if personally upon. parties contemplating the construction of 


ae 5 - , keine . new works, or the alteration or extension of old ones 
¢#~ Smaller sizes on and. ease ad- | The most satisfactory refyrences can be given, if required . 
dress orders to A. SEE & SON, of the experience and combherctul fairness which chatacter | GAS HEATING AND COOKING APPARATUE 





N. Y. Shovel Works, No. 1358 B’wa,,N. Y | izes our dealings. | 
We would respectfully invite Western men to call ana sec | FITTERS’ PROVING APPARATUS. ETC. 


0” patterns and works here, MURRAY & BAKER, | : . : 
{ vat] Fort Wayne, Indiana, | No. 248 North Eighth Street, Philadelphia. 
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THOMAS T.-TASKER Jr. STEPHEN P. M. TASKER. ' 


MORRIS, TASKER & CO., : 


i\PASCAL IRON WORKS, PHILADELPHIA. 


TASKER IRON WORKS, NEWCASTLE, DEL. 
{ Office, Fifth and Tasker Streets, Philadelphia. 
Office and Warehouse, 15 Gold Street, New York. 
Office and Warehouse 36 Oliver Street, Boston, Mass, 
Established 1821. 
FOR GAS WORKS MACHINERY, ADDRESS OFFICE. FIFTH AND TASKER STREETS, PHILADH .PHIA, 


Manufacturers and Builders of Gas Works, &c., of al! Descriptions, of the Most Approved Plans, 


WROUGHT IRON ROOF FRAMES.—For Slate, or Corrugated Iron Coverings, with Cast Iron Cornice Gutter. Iron 
Doorseand Frames, Wrought Iron Pivot Blinds, Windows and all kizds of Castings and Smith Work for Buildings. 


BENCH CASTINGS.—Retorts, and “all Castings and Wrought Iron Work required for Setting them on the Latest Plan, 
Tar Gates, Wrought Iron Stand Pipes, Retort Lids, Cotter Bars, Coal and Coke Wagons, and Stokers’ Tools. 


EXHMAUSTERS,—Exaausters and Compensators, By-Passes to pass from 4,000 to 150,000 Cubic feet of Gas per hour, with 
Engines, Governors, Pressure and Vacuum Guages. 


SCRUBBERS — Single or Multitubular Scrubbers, with Self-Acting Pumps for Ammonia Water. 
WASHERS,— Cataract and Single and Multitubular Spray Washera 
CoNDEN SERS.—Single and Multitubular Air and Water Condensers. 


PURIFIERS.—For Purifying from 1,000 to 2,000,000 cubic feet capacity daily, with either wet or dry Lime, or Onide of 
‘Iron, and with either ivetted or Wrought or Cast Iron Lime ices. 


CARRIAGES.— Movable Lifting Carriages for Purifiers, arranged either for Floor or Overhead use. 
METERS,—Square and Round Meters of any capacity. aoe ba 
GAS HOLDERS.—Single Lift and Telescopic Gasholders, with Cast or Wrought Iron Suspensiun Frames. 


GAS GOVERNORS.—Station Governors, with Regulating and Indicating Columns for Inlet and Outlet Pipes, also Dry 
Governors with Flexible Diaphragms for Underground Pipes. se 


STOP VALVES.—Donble Faced Stop Valves for Gas or Water, from three inches to forty-eight inches diameter. These 
Valves are proved on both sides, with a heavy Water Pressure, F ee and Bell Pipes, Fittings and Drips of all de- 
scriptions. Steam Boilers and Hot Water Apparatus for Ileating Building, and Gas Holder Tanks. Lamp Posts and 
Lanterns. 


P. Munzinger’s Patent Ash Lime Trays. 
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In use at the following Gas-Light Companies: 


Pittsburg Gas Company, Pa. 

Peoples Gas Company, Baltimore. 
Lowell Gas-Light Company, Mass. 
Lynn Gas-Light Company, Mass. 
Albany Gas-Light Company, N. Y. 
Schenectady Gas-Light Company, N. Y. 
Utica Gas-Light Company, N. Y. 


Augusta Sas-Light Company, Ga. 
Huntsville Gas Company, Ga. 
Chattanooga Gas Company Tenn. 
Murfreesboro Gas Company, Tenn. 
Hagerstown Gas-Light Company, Md. 
Hanover Gas Company, Pa. 

Easton Gas Company, Pa. 


New Orleans Gas Company, La. 

Salem fins-Light Company, Mass. 

New B.itain Gas-Light Company, Conn. 
Rahway Gas-Light Company, N. J. 
Trenton Gas-Light Company, N. J. 
Elmira Gas Company, Néw York. 

Erie Gas Company, Pa. 


Jersey City Gas Company, N. J. 
St. Paul Gas-Light Company, Minn. 
Senttent Ouie Gn tins mpany, Md. 
Hartfo » Ligh t Com’ A Conn. 
oe Gas Company, — 
eesport Gas Com Pa. 
Middletown Gas Com oy Pa. 
East Newark Gas-Light Company, N. J, 
Binghampton Gas Compan ao 3 
Zevesville Ges Compeny, Chio. 


Columbus Gas-Light Company, Ohio, 
Westchester Gas-Light Company, N. Y. 
Santa Cruz Gas Company, 

Lawrence Gas-Light Company, Kansas. 
Salem Gas Company, N. J. 
Indiana Gas-Light Com 
Peoria Gas Company, 
Montclair Gas Company, N. J. 
Williamsport Gas Company, Pa. 
Wooster Gaz Light Com); ary, Chio, 


y, Pa. 





Uniontown Gas-Light Company, Pa. 
Coatesville Gas-Light Company, Pa. 
Houston, Gas Company, Texas. 
Wilkesbarre Gas Company, La. 
Middletown Gas Company, New York, 
Washington Gas- t Company, Pa. 
Princeton Gas-Light Company, N. J. 
Newark Gas Company, Ohio. 
Pontiac Gas-Light Company, Mich. 
And numercus other Companies. 











